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INTRODUCTION. 


The Monruty Wearner Review for August, 1902, is based 
on reports from about 3,100 stations furnished by employees 
and voluntary observers, classified as follows: Regular stations 
of the Weather Bureau, 160; West Indian service stations, 17; 
special river stations, 132; special rainfall stations, 48; volun- 
tary observers of the Weather Bureau, 2,562; Army post 
hospital reports, 18; United States Life-Saving Service, 9; 
Southern Pacific Company, 96; Hawaiian Government Survey, 
75; Canadian Meteorological Service, 33; Jamaica Weather 
Office, 130; Mexican Telegraph Service, 20; Mexican voluntary 
stations, 7; Mexican Telegraph Company, 3; Costa Rican Serv- 
ice, 7. International simultaneous observations are received 
from a few stations and used, together with trustworthy news- 
paper extracts and special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorologist 
to the Hawaiian Government Survey, Honolulu; Sefior Manuel 
E. Pastrana, Director of the Central Meteorological and Mag- 
netic Observatory of Mexico; Camilo A. Gonzales, Director- 
General of Mexican Telegraphs; Capt. S. IL. Kimball, Superin- 
tendent of the United States Life-Saving Service; Lieut. Com- 
mander W. H. H. Southerland, Hydrographer, United States 
Navy; H. Pittier, Director of the Physico-Geographic Institute, 
San Jose, Costa Rica; Capt. Francois S. Chaves, Director of 


the Meteorological Observatory, Ponta Delgada, St. Michaels, 
Azores; W. M. Shaw, Esq., Secretary, Meteorological Office, 
London; and Rev. Josef Algué, S. J., Director, Philippine 
Weather Service. 

Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time ; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10" 30" west of Greenwich. The Costa Rican standard of time 
is that of San Jose, 0" 36" 13° slower than seventy-fifth meridian 
time, corresponding to 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 

Barometric pressures, whether “station pressures’’ or “sea- 
level pressures,’’ are now reduced to standard gravity, so that 
they express pressure in a standard system of absolute measures. 


FOREOASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


In its general character the weather of August, 1902, corre- 
sponded with that of the preceding month. Moderate tem- 
peratures and frequent rains prevailed in the Northern States, 
and continued dry and warm weather in the middle and west 
Gulf States. West of the Rocky Mountains the first decade 
of the month was warm, the second decade cool, and after the 
20th temperatures averaged about normal. In the Plateau 
and Pacific coast districts dry weather prevailed, except in 
New Mexico and Arizona, where frequent showers were re- 
ported. No severe general storms occurred on the coasts or 
the Great Lakes, nor in the West Indies. 

Special warnings to vessels eastward bound from American 
ports were not required. On the 13th a disturbance of mod- 
erate strength moved eastward over Newfoundland, and dur- 
ing the succeeding forty-eight hours the barometer fell rapidly 
over the North Atlantic Ocean as far south as the Azores. On 
the morning of the 16th reports from the west coast of Lreland 
indicated the approach of a disturbance from the west. Dur- 
ing the 17th and 18th this disturbance increased in intensity, 
and by the 19th had apparently crossed the British Isles to 
the North Sea. The severest disturbance of the month over 
the western Atlantic crossed Newfoundland from the south- 
west on the 17th, and apparently passed thence far to the 
north of the steamer routes. During the closing days of the 
month the barometer was low over the British Isles and 
western Europe. 


BOSTON FORECAST DISTRICT. 

No storm warnings were issued during the month and no 
storms or destructive winds passed over the district. The 
weather of the month was characteristic of the season and 
uneventful.—J. W. Smith, Forecast Official. 


CHICAGO FORECAST DISTRICT. 
In this district the month was not characterized by any 
unusual atmospheric disturbances, and no severe storms oc- 
curred on the upper lakes.—H. J. Cox, Professor. 


NEW ORLEANS FORECAST DISTRIOT. 

No general storms occurred in this district during the month, 
and no special warnings were issued.—/. M. Cline, Forecast 
Official. 

DENVER FORECAST DISTRICT. 


No special warnings were issued during August.—/F. H. 
Brandenburg, Forecast Official. 


SAN FRANCISCO FORECAST DISTRICT. 
The month was unmarked by any noteworthy disturbance.— 
A, G. Me Adie, Professor. 


PORTLAND, OREG., FORECAST DISTRIOT. 
The month was, as 2 whole, uneventful, and no storm warn- 
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ings were issued. Light frost occurred in eastern Oregon 
and in southwestern Idaho on the morning of the 29th. Warn- 
ings of this frost were issued on the morning of the 28th.— 
E. A. Beals, Forecast Official. 


RIVERS AND FLOODS. 


The rivers fell generally during August, the lowest stages 
for the month occurring almost uniformly during the last two 
or three days. There was, however, ample water for naviga- 
tion except above Cincinnati, Ohio, where low stages caused a 
suspension after the 22d. 

The crest of the Brazos River flood passed Booth, Tex., on 
the 8th, with a maximum stage of 38 feet, one foot below the 
danger line. This flood was described in the Wearner Review 
for July, 1902. There was no other high water except locally 
in the Wateree River in South Carolina on the 15th and 16th, 
where heavy showers caused a 20-foot rise that disappeared as 
rapidly as it came. 

The highest and lowest water, mean stage, and monthly 
range at 142 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are: Keokuk, 
St. Louis, Memphis, Vicksburg and New Orleans, on the 
Mississippi; Cincinnati and Cairo, on the Ohio; Nashville, on 
the Cumberland; Johnsonville, on the Tennessee; Kansas City, 
on the Missouri; Little Rock, on the Arkansas; and Shreve- 
port, on the Red.—H. C. Frankenfield, Forecast Official. 


MONTHLY WEATHER REVIEW. 


Avevst, 1902 


AREAS OF HIGH AND LOW PRESSURE. 
ae of centers of areas of high and low pressure. 


Average 
| First observed. Last observed. | Path. velocity. 
| 
* = * = | = > 
2 
High areas. ° ° | © © | Miles. | Days. Miles. Miles. 
i,p.m..| 50| 3.pm..) 1,600) 20| 800 33.3 
53 | 7am..) 37) 98 2,050| 3.0 683 28.4 
9,a.m..| 53 | 122) 13,pm..) 39| 7 2, 900 | 4.5 644 
13,a.m..| 50) 100) 17,a.m... 39) 1,450! 40 362 «15.0 
18,p.m..| 48) 125/ 38) 80) 2,950) 6.5 454 19.0 
WE ,a.m.. 50 108 | 30,p.m.. 37 75 2,700) 5.5 491 20.4 
| 
Mean of 6 
Mean of 55 | | | 
Low areas, | | 
St) 114) 4a.m..) 43/ 2,400; 30, 800) 323 
+, 2, p.m 34, 113) Zam...) 48) 68) 3,060) 45) 678) 2.2 
6am.. 53) 105 7pm...) 49) 86 1,000) 1.5 667 | 27.8 
7pm... 14 1pm...) 46 60 | 2600) 5.0 520 | 21.7 
8, p.m 4 «6103 35 97; 82) 1.5 550 22.9 
cin 10,p.m..) 50) 120 13,p.m..) 38 2,250 3.0 7 | 31.3 
_ lé,a.m.. 112 18am... 37) 100) 1,400) 20 700 | 29.2 
14 37 100) 1,600) 20) 800) 
| 
Mean of 8 
Mean of 22.5 
| 


*The “a.m.” and ‘‘p. refer to the regular Sa.m. and p. m. weather maps. 
For graphic presentation of the movements of these highs 
and lows see Charts I and Il.—Geo. E. Hunt, Chief Clerk 
Forecast Division. 


CLIMATE AND OROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Divison. 


The following summaries relating to the general weather 
and crop conditions during August are furnished by the direc- 
tors of the respective sections of the Climate and Crop Service 
of the Weather Bureau: 


Alabama.—The month, as a whole, was hot, dry, and generally unfavor- 
able for all growing crops, though fairly good and beneficial rains fell 
during the first few days, and very general rains during the last few days 
relieved the long-protracted drought, the rainfall being excessive in a few 
places. Cotton deteriorated steadily and promises the poorest yield in 
years; corn promises a poor yield and minor crops poor to fair only.— 
F. P. Chaffee. 

Arizona.—General rains occurred in the early part of the month and 
languishing vegetation was revived. The rains continued intermittently 
throughout the month, and the soil was well soaked in many localities. 
In sections where a total crop failure was apprehended a harvest will be 
made.— William G. Burns. 

Arkansas.—At the close of the month cotton had deteriorated to such 
an extent that many correspondents estimated the yield at from half to 
two-thirds of acrop. Early corn made a good crop in central and south- 
ern portions of the State, but late corn was greatly injured by drought 
in the northern counties. There were many complaints of its drying up, 
and much of it was cut to save the fodder.—E. B. Richards. 

California.—-Temperature slightly below normal during the month re- 
tarded the ripening of grapes and late deciduous fruits to some extent. 
Field and forest fires caused considerable damage in the northern section. 
Grain harvest and haying were nearly completed at close of the month. 
Wheat, oats, barley, and hay yielded large crops. Deciduous fruits were 
above the average yield and a heavy crop of grapes was expected.—Alez- 
ander G. McAdie. 

Colorado.—The rainfall was not only unevenly distributed, but it also 
came too late to effect a material improvement in the condition of those 

crops which were suffering from the protracted drought and scarcity of 
water. The ranges in the south-central sections, however, were revived 
by the copious precipitation of the last decade and gave promise of good 
fall pasturage at least. The conditions as regards moisture were less 
favorable in the northern counties, and as only a few of the very old 
ditches in the north-central section were supplied with water for irriga- 
tion, corn, potatoes, and other late crops continued to deteriorate. Har- 
vesting and thrashing of grain crops were prosecuted under favorable 
conditions. In a few localities only was a third crop of alfalfa obtained. 


Fruit made normal advancement, and a large ade of Good quality was 
marketed. H. Brandenburg. 


Florida.—High midday temperatures and ample sunshine stimulated 
the opening of cotton, which at the close of the month was from half to 
two-thirds open, and the crop was about half picked. The warm, fre- 
quent showers benefited cane and late cotton. The citrus fruit crop 
will be much reduced. The prospect for sweet potatoes is poor, dry 
weather causing a reduced acreage. Seeding for fall and winter gardens 
is backward,—A. J. Mitchell. 

Georgia. —Drought conditions which prevailed at the close of July were 
intensified, and continued until about the close of the month, when gen- 
eral rains fell. Cotton suffered from rust and premature opening, and 
steadily deteriorated during the latter half of the month. The rains at 
the close of the month were too late to be of much benefit and badly 
discolored the staple. A short yield was in prospect, with little or no 
second growth visible.—J. B. Marbury. 

Idaho.— While there were no storms of great severity during the month, 
the weather was showery in the northern counties from the 15th to 18th 
and in the southern sections from the 12th to 16th. The showers were 
followed by quite general frosts on the 18th and 19th, causing slight 
injury to tender vegetation. Light frosts occurred nightly in elevated 
sections from the 26th to the close of the month.—S. M. Bland ford. 


Illinois.— Rainy weather prevailed over most of the State during a large 
part of the month. In the middle and northern portions the rains caused 
considerable damage to grain in shock, but in the southern portion, where 
the weather had previously been rather dry and where thrashing was 
nearly completed, the rains were beneficial. The cool and wet weather 
of the month caused corn to mature very slowly, though a large crop of 
it was being made. In the southern district there was a decided improve- 
mentinthe crop. During the latter part of the month corn matured more 
rapidly. Grasses, gardens, and potatoes did well during the month and 
at the end of the month pastures were in good condition. The apple 
prospects improved during August. The fruit dropped less than pre- 
viously and there was considerable improvement in its quality.—M. E. 
Blystone. 

Indiana.— With the exception of that in the north section and very late 
plantings in other places, the corn crop was unusually promising and 
much of it was cut and shocked. During the last half of August cutting 
corn, digging potatoes, cutting and thrashing clover, canning tomatoes, 
gathering pears, cutting tobacco, and plowing for fall seeding was in 
progress; potatoes were yielding an exceptionally heavy crop; fruit was 
of good quality, but ripened slowly; pears and grapes were good to fair; 
apple trees, with the exception of a comparatively few orchards, were 
ae a very light crop of fruit; pastures were ) generally gee. T. 

yt 
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Jowa.—August was excessively wet, cool, and cloudy, the average rain- 
fall being more than double the normal amount. The conditions were 
unfavorable for harvesting and thrashing, and the damage to oats, wheat, 
rye, and barley, exposed to the weather in shocks, was very heavy. A 
large percentage of oats were entirely ruined and all grain crops suffered 
heavily: Corn became very rank and was heavily eared, but at the close 
of the month was ten to fifteen days later than usual. The minor crops 
and vegetables made heavy growth.—John R. Sage. 

Kansas.— Warm, wet month, improving late corn, apples, forage crops, 
and pastures. Wet weather stopped haying, plowing, alfalfa cutting and 
thrashing, injured potatoes in ground, and caused wheat, oats, and flax 
to sprout in stacks. Much early corn cut, some marketed and some be- 
ing fed. Prairie haying progressed where possible and a fine crop of fine 
hay was put up.—T. B. Jennings. 

Kentucky.—The rainfall was very unevenly distributed and was de- 
ficient in most sections, consequently vegetation suffered in many locali- 
ties. The condition of the corn crop at the close of August was not 
quite as good as it was at the close of July. It improved in some locali- 
ties in the southern and extreme western counties, but deteriorated in 
many of the northern and eastern counties. Very nearly an average 
yield was promised, however. Much of the early crop was cut. Tobacco 
improved slightly in some of the western counties and about held its 
own in the Burley district. It will not beafull crop. Cutting and hous- 
ing was progressing under favorable conditions. A good crop of hemp 
was cut. Pastures suffered for rain. Second crops of hay were light. 
Minor crops, gardens, and trucks were fairly good in some sections; 
very poor in others. Plowing for winter grains progressed where condi- 
tion of soil permitted, and some oats were sown.—H. B. Hersey. 

Louisiana.—The cotton crop was not doing well at the opening of the 
month and excepting some beneficial weather during the first and second 
decades, no material improvement resulted during August; rust damaged 
the crop in many parts of the State; many complaints of shedding were 
received; the bulk of early cotton was open by the close of the month, 
but the unusually hot weather interfered with outdoor work and picking 
progressed slowly; the crop was generally below an average and in some 
places was very poor. The weather of the month was generally favora- 
ble for sugar cane and a rapid and healthy growth resulted. Late rice 
showed much improvement; the bulk of early rice was housed in good 
condition. The best yield of rice was in the parishes bordering on the 
river.—I. M. Cline. 

Maryland and Delaware.—August temperatures were moderate and 
pleasant. There were no hot waves. The rainfall was but little more 
than half the normal amount. The moisture was sufficient in limited 
districts, but for the section at large conditions of semidrought pre- 
vailed, with untoward effects on all crops. Early corn withstood the dry 
weather well, but the late corn was hurt; fodder saving made good pro- 
gress, and some corn was cut toward the end of the month. Wheat 
thrashing continued. Oats were harvested in the west, with fine yields. 
Buckwheat fared well. Pastures were generally poor. Early tobacco 
was largely saved in good condition, but the yields were light; late to- 
bacco suffered for rain. Peaches and pears were fair to good in places, 
poor in others, while apples were generally scarce. Tomatoes were of 
good quality, but the output was lighter than expected. Potatoes 
varied from poor to very good, but in general were above average. Fall 
plowing was delayed by the hard soil. Gardens suffered somewhat, and 
fall patches of turnips and late cabbages were hurt by the dry weather.— 
E. C. Easton. 

Michigan.—The generally dry, cool weather which prevailed during 
most of August was favorable for the completion of wheat and rye har- 
vests and haying, which had been greatly delayed by the excessive rain- 
fall of July. Wheat, rye, barley, and hay were quite generally secured 
by the 10th, and oat harvest had begun in most counties of the lower 
peninsula. Oats, although considerably lodged, matured finely and were 
well secured by the 20th; the crop was a good one. The cool, dry weather 
was not favorable to the growth of corn, which continued backward dur- 
ing the entire month. Potatoes and beans improved somewhat until 
about the 15th, after which they made little progress, especially potatoes, 
which at the close of August showed considerable blight and were much 
in need of rain. Sugar beets made good progress throughout the month 
and at its close were in a promising condition; buckwheat filled nicely and 
was nearly ripe. The dry condition of the soil made fall plowing slow 
and the lack of rainfall considerably retarded that work; at the close of 
the month the soil was quite dry and hard and when plowed turned up 
very lumpy. Several light frosts occurred during the month, but the 
damage resulting was generally quite light. Fruit continued to do well 
and the yields of early peaches and apples were fairly good, while the 
prospects for pears, late peaches, and winter apples were good.—C. F. 
Schneider. 

Minnesota.—-Local storms with their attendant heavy rains and high 
winds lodged large areas of grain, which made harvest difficult and slow. 
The harvest of early barley and oats had reached the northern boundary 
by the first of the month, and spring wheat cutting had extended to the 
central portions of the State, while in southern portions all the barley 
was cut, and oat and spring wheat harvest was well advanced. The har- 
vesting of all these crops advanced northward during the month, so that 
by the end of the month half to two-thirds of the spring wheat was cut 
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in the extreme north, and all the barley and oats, except the latest, and 
flax cutting was generally well advanced in all sections. Stacking and 
thrashing from the shock followed harvest as rapidly as possible. Corn 
grew well in the early part of the month, but the weather in the latter 
part was too cool and damp for the most favorable ripening conditions.— 
T. S. Outram. 

Mississippi.—The hot, dry weather during the middle of the month 
damaged cotton and early corn in the middle and southern counties very 
seriously. Late crops were revived by general rains on the 28th and 
29th. Cotton opened very rapidly, much of it prematurely, and by the 
end of the month picking was well advanced. The general outlook for 
cotton was for less than an average yield.—J. M. Kirk. 

Missouri.—Over the greater portion of the State the month was cool 
and showery, and in many of the northern and western counties there 
was much more rainfall than was needed. Drought continued in the 
southeastern counties until the 26th, when heavy showers were general 
over that section. The ripening of early corn was somewhat retarded 
by the cool, showery weather, but otherwise the crop continued in ex- 
cellent condition, except in a few southeastern counties, where late corn 
was considerably injured by drought. Pastures were excellent, as a 
rule, and all late forage crops made a heavy growth. Thrashing was 
considerably retarded by rains during the latter half of the month and 
much further damage was done to grain in stack. Plowing for fall seed- 
ing was considerably delayed in the southern sections during the fore 
part of the month by the dryness of the ground, while during the latter 
part the soil in some of the northern and western counties was too wet.— 
A. E. Hackett. 

Montana.— Haying was carried to completion and a heavy crop obtained. 
Grain began to ripen during the early days of the month; at the close of 
the month harvesting was practically completed and thrashing was pro- 
gressing generally; the grain yield was proving fair to good, and in some 
localities excellent. The early potato crop is good, but the late is not 
promising. The Flathead County apple crop promises an unusually large 
yield. Cutting of second crop of alfalfa began latter part of month, with 
encouraging prospects.— Montrose W. Hayes. 

Nebraska.—The rainfall was deficient in the southern part of the State 
during the first half of the month and in a few southwestern counties 
corn was damaged by lack of moisture. The area affected, however, was 
small. With this exception the rainfall exceeded the normal, and corn 
made a vigorous growth, but did not ripen as fast as usual. The stalks 
are large, with an unusually large number of well-filled ears. Haying 
and thrashing were retarded by moisture most of the month and some 
damage resulted to both hay and grain. Pastures were exceptionally 
fine.—G@. A. Loveland. 

Nevada.—The weather of the month was slightly cooler and drier than 
usual. Conditions were very favorable for harvesting operations and the 
maturing of large crops. Pasturage was fairly good in most sections and 
live stock continued in excellent condition. Crops under proper irrigation 
made satisfactory growth and at the close of the month looked promising. 
Haying was practically finished at the end of the month and a good crop 
was cut and saved without damage. The harvesting of grain was in 
active progress throughout the month; considerable thrashing had been 
done when the month closed, the yield being about average.—J. H. 
Smith. 

New England.—The weather of the month has been generally favorable 
for the growth and harvesting of crops and for farm work. The low tem- 
perature has been unfavorable for corn, which is practically a failure. 
The second crop of grass is heavy and has been —— in good condition. 
Apples and peaches are a good crop, except wmter varieties of apples, 
which are a failure. A large crop of tobacco of excellent quality has 
been secured.—T. L. Bridges. 

New Jersey.—The prevailing weather conditions were generally unfa- 
vorable; cool nights retarded the maturing of corn and tender vegeta- 
tion. Thunderstorms were quite frequent during the month and very 
destructive on the 10th and 21st. On these dates damage to the amount 
of $150,000 was done to buildings and crops in the vicinity of Trenton, 
Mercer County.—Edward W. McGann. 

New Mexico.—The drought existing in a more or less degree during the 
entire growing season over all sections, excepting the extreme southeast, 
was broken early in August by good, general showers. Range grass 
started rapidly, and by the close of the month good fall and winter feed 
for stock was generally assured, excepting on some northern and north- 
eastern ranges. Corn and the later growths pf alfalfa, melons, and late 
fruits were greatly benefited. Late peaches, apples, pears, and plums 
ripening in particular excellence.—R. M. Hardinge. 

New York.—Heavy rains with gales and destructive hail occurred in 
places on the’3d, and showers were frequent until the 11th, after which 
it was generally dry. Rains damaged wheat, rye, oats, hay, potatoes, 
corn, and beans. The weather after the 11th was generally favorable for 
farm operations excepting fall plowing, which was delayed by the dry 
condition of soil. Potatoes suffered a marked decline, and corn and 
beans were very poor, while the condition of buckwheat was improved. 
The yield of wheat, rye, barley, and hay was good, while the crop of oats 
was very fine. Pears, peaches, and grapes promised to be light, and 
grape rot was reported. Apples were decidedly variable, the outlook 
generally pointing to a supply smaller than the average. Hops appeared 
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to be light and inferior, and tobacco less than the average crop. Pas- 
tures continued in good condition.—R. G. Allen. 

North Carolina.—During the greater part of August weather conditions 
were generally favorable for the growth of crops, except that there were 
more local storms with damage by wind and hail over limited areas than 
at any previous time during the season. While showers were frequent 
there were many counties in which drought prevailed, and in consequence 
there was a slight deterioration in many crops. The rainfall was deficient 
and very irregularly distributed, and during the last decade drought pre- 
vailed everywhere. Old corn suffered much from the drought, but late 
planted remained very promising. Curing tobacco progressed very rap- 
idly with excellent results. Early upland cotton began to open during 
the first decade, and soon the crop was opening generally, with picking 
underway. Minor crops did fairly well.—-C. F. von Herrmann 

North Dakota.—The month was, as a rule, unfavorable for harvesting, 
frequent rains retarding work and also causing some early cut grain to 
sprout in the shock, while high winds were detrimental to stacking and 
haying. Cool, damp weather also kept grain from maturing, and at the 
close of the month most of the late sown grain and all corn was still 
green. Light frost on the 11th did some damage to crops.—B. H. Bronson. 


Ohio.—First half of the month was showery and the last half cool, 
with but little rain. Corn is generally promising, except in extreme 
northeast; in the southwest late corn is injured some by drought; early 
corn is ripening and cutting has commenced. Tobacco good and being 
secured in good condition. Clover seed and grapes fair. Apples area little 
more promising at close of month. Plowing progressing.—B. L. Waldron. 


Oklahoma and Indian Territories.—The month was generally hot and 
dry with occasional hot winds which were damaging to fall crops; cotton 
bolled and fruited well, but soon deteriorated under the combined in- 
fluence of hot winds and boll worms, giving prospects for not more than 
half crop; the middle and top crops were most affected, the bolls opened 
prematurely or dropped off; picking was in progress by the 11th. Corn 
was cut with fair to good yields, while late corn was much affected by 
the hot winds; broom and kaffir corn, cane, castor beans, millet, and 
alfalfa were secured with fair to good yields. Plowing for fall wheat 
progressed slowly, but the ground was ready to seed by the close of the 
month. Grass continued in good condition, water was plentiful, and 
stock was generally in good condition; haying progressed during the 
month. Late potatoes and turnips were sown. Late fruit, especially 
the peach crop, was seriously injured by the hot winds and dried or 
withered on the trees.—C. M. Strong. 

Oregon.—The weather during the month was very favorable for har- 
vesting the grain crop, which was secured in excellent condition. The 
crop was probably an average one, notwithstanding that in many sec- 
tions the yields were less than expected. Hops and corn made excellent 
advancement. Potatoes did fairly well, but they would have been more 
thrifty and promising if the weather had not been so dry. Potato blight 
affected the crop to a considerable extent in the coast counties. Sugar 
beets and field onions did well. Early apples and peaches were plentiful 
in the markets by the end of the month.—Edward A. Beals. 


Pennaylvania.—Showers were general in nearly all districts during the 
first decade, but after the 11th the rainfall was light and seattered and 
drought conditions prevailed in many localities. Light frost was re- 
corded in the more elevated districts during the last decade. Oats and 
clover made good progress and the yield was generally satisfactory. 
Pastures furnished ample feed, but were in need of moisture at the close 
of the month. Garden truck was plentiful. Buckwheat developed nicely 
and a good crop seems assured. A large acreage of corn is backward and 
some fields will be cut for fodder and others are in danger of damage by 
early frost. Tobacco plants are late but generally thrifty. Potatoes are 
good size but small crop, and complaints of injury by rot and blight are 
numerous. Fruit ranges from good in some sections to a failure in 
others, and as a whole the crop will probably be below normal.—T. F. 
Townsend. 

Porto Rico.—Farming operations delayed and plant growth and devel- 
opment checked by serious drought. Sugar making discontinued, owing 
to the lateness of the season. Young canes did well until toward the 
end of the month, when they, too, began to show signs of suffering. 
Planting for gran cultura commenced. A promising coffee crop is now 
about ready for the picker. The picking has commenced in the southern 
part of the coffee district. Some seeds have been sown and other pre- 
paratory work done for a new tobacco crop. Some corn gathered during 
the month; late corn injured by the drought. Rice crop seriously dam- 
aged; in some places it is a total loss. The usual preparations for minor 
crops have been made as far as practicable. Pineapples, alligator pears, 
mangoes, bananas, and other fruits plentiful. Pasturage becoming 
short.—Z. C. Thompson. 

South Carolina.—Neither the deficiency in temperature nor in precipi- 
tation affected the favorable progress and development of most of the 
growing crops, although cotton deteriorated steadily, due to rust that 
caused the plants to shed their leaves, squares, and young bolls. Cotton 


opened early and rapidly, and picking was well under way by the close of 
the month. Corn became very promising, and all other crops made satis- 
factory progress.—J. W. Bauer. 

South Dakota.—Generally favorable weather attended the harvesting 
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of spring wheat, oats, barley, and speltz, which work was completed by 
the 25th, with promising outlook for very good yields and quality of 
grain, but frequent rains in the third decade retarded stacking and 
thrashing from shock, and in the middle-eastern and southeastern coun- 
ties damaged some grain in shock. Corn continued backward through- 
out the month. Frost on the 11th injured considerable corn, principally 
the late planted, in parts of a number of middle-eastern and northeastern 
counties, some fields irreparably, and also some millet, flax, and late 
potatoes. At the close of the month the corn outlook was poor to fair 
in the localities where affected by the frost, and elsewhere generally fair 
to very good, but the crop was greatly in need of warm, dry weather; 
early flax was good and mostly cut, late flax poor and some yet green; 
early potatoes were matured, a good crop; late potatoes only fair; the 
bulk of a large hay crop was secured; pastures were good and live stock 
in fine condition; hail did some damage locally to corn, flax, millet, and 
gardens.—S. W. Glenn. 

Tennessee.—The rainfall was generally insufficient for the needs of 
growing and maturing crops, and early corn was generally much reduced 
in prospective yield. Late corn held up well and promised fair to good 
yields. The outlook for cotton had been very encouraging and was still 
fairly good at the end of the month, though rust and shedding had caused 
considerable deterioration in many fields; it was opening rapidly and 
picking was in general progress by September 1. Tobacco was generally 
in fair condition, but below the average in some of the largest producing 
districts. All late crops suffered from lack of moisture, except in a few 
localities.—H. C. Bate. 

Texas.—The month began with highly favorable weather conditions 
and all crops were generally in good condition. The excessively high 
temperatures that prevailed throughout the month, which was the driest 
in the history of the Texas weather service, caused a marked deteriora- 
tion in all crops. Cotton especially failed rapidly as the month advanced, 
and by its close the bright prospects for a full crop that obtained in July 
had given place to extreme disappointment. Cotton picking progressed 
rapidly throughout the month, with yields generally unsatisfactory. 
Boll worms and weevil were unusually destructive, but these insects 
began diminishing during the last decade of the month. The gathering 
of early planted corn was well under way by the close of the month, but 
the yield was very short. Sugar cane and rice promised excellent crops, 
but suffered to some extent from the prevailing hot and dry weather. 
June corn and all minor crops did fairly well, but showed at the close of 
the month the need of rain.—Edward H. Bowie. 

Utah.— Heavy frost occurred in the elevated valleys of the north-central 
portion of the State on the mornings of the 22d and 31st, doing some 
damage to spring grain, potatoes, and other tender plants. With this 
exception, the temperature conditions of the month were favorable to 
growing crops. Good showers fell over the southern section, but the 
rainfall over the rest of the State was too light to be of any service.—L. 
H. Murdoch. 

Virginia.—The condition of the weather throughout the month as affect- 
ing crops was in the main highly favorable. The rainfall, though below 
normal, was frequent and very well distributed, except in portions of the 
valley division. Fine crops of corn and tobacco are promised. Fall work 
is progressing favorably, except in the dry part of the valley distriet.— 
Edward A. Evans. 

Washington.—The weather was for the most part warm and clear and 
exceptionally favorable for harvesting. Hot winds during the first decade 
shriveled a small amount of wheat and oats and had an unfavorable effect 
upon potatoes. Drought injured pastures, which were somewhat fresh- 
ened by rains on the 15th, 16th, and 17th. Frosts in exposed localities 
on the 27th injured tender vines.—G@. N. Salisbury. 


West Virginia.— August was rather a dry, cool month with conditions 
generally favorable for crops, and for the completion of harvesting. 
During the third week oats were mostly in stack, with above an average 
yield; thrashing of wheat, rye, and oats was in full progress, and haying 
was completed with about half a crop. At the close of the month, early 
corn was maturing nicely, and a good crop was assured; late corn had 
been improved by the showers, and the prospects were quite promising; 
fall grass and pastures were also improved, and stock was in very good 
condition; buckwheat sowing had been completed, and it was growing 
finely; Irish potatoes had been mostly dug, with a large yield, and sweet 
potatoes were doing well; some little plowing had been done, but the 
ground was generally too hard and dry; water was getting scarce, and 
more rain was badly needed both for crops and the soil.—E. C. Vose. 

Wisconsin.—The month was cool throughout, with light frosts in ex- 
posed localities in the central counties on the 12th and killing frosts in 
the northeastern section on the 22d and 23d. There was, however, no 
material damage except to tender garden vegetation. The distribution 
of rainfall was very uneven, ranging from over six inches over the west- 
central counties to less than half an inch in portions of the southern 
section. The soil was very dry and plowing difficult until near the end 
of the month, when a generous rainfall occurred in the central and north- 
ern sections. Corn made very slow progress and at the end of the month 
still needed two weeks of good weather to mature the crop. A large crop 
of second growth clover was secured in good condition. Apples improved 
greatly during the month and gave promise of a large crop of excellent 
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quality. Cranberries made excellent progress and at the end of the month 
were nearing maturity; the yield promises to be large and the quality 
excellent... W. M. Wilson. 

Wyoming. —On the whole the month was unfavorable for growing crops 
and range lands. It was abnormally dry and practically amounted to a 
drought. Weather was very favorable for haying, but so damaging to 
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ranges that no grass was left at end of month. Prospect for winter feed 
is bad in sections. Alfalfa and native hay crop all in, with average yield 
for State as a whole. Grain ripened slowly on account of cold nights, 
but harvest was in general progress. Small crops and gardens did well 
where water was sufficient for irrigation. Frosts and grasshoppers did 
some damage. Stock in good condition.— Charles E. Ashcraft, Jr. 


In the following table are given, for the various sections of the Climate and Crop Service of the Weather Bureau, the average 
temperature and rainfall, the stations reporting the highest and lowest temperatures with dates of occurrence, the stations re- 
porting greatest and least monthly precipitation, and other data, as indicated by the several headings: 


Summary of temperature and precipitation by sections, August, 1902. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
Monthly extremes. Greatest monthly. Least monthly. 
3 | Station. Station. 3 || Station. Station. 
= = | | 
1| 4+2.5 | Newberne........... 107 | 20 || Hamilton ...... .... 52 | 3.48 | —1.00 | Bermuda............ 11.09  Letohachee.......... 0. 59 
—0.3 Casagrande 119 35 31 1.94 | —0. 13 || Flagstaff ............ 6.10 | Several stations ..... 0, 00 
Arkansas ... .. 80.6 41.0 Arkadelphia 108 2.55 | —0.56 || Corning ............ 0. 00 
California .. .8 —1.6 Salton, Voleano..... 121 17 0.06 4.16 | Many stations.......) 0.00 
57.1 0.0 Blaine .. 101 4 | Breckenridge ....... 23 1.84 +0.19) Wells..... 
Florida......... .. 82.1 40.7 Wausau 105 Macclenny, Sumner. 57 4.60 | —2.89 || Molino ............. 0.92 
.3 +1.3 | Brent... 106 21 || Claytom .............| 319 3.92 | —2.18 || Harrison ........... 0. 90 
ss 6.5 —O.8 Garnet... 105 21 18} 0.45 —0.22 Pollock .... 1.32 | Blackfoot, Oakley...) 0.00 
....§ 71.8 —2.4 Equality .... 102 2 || Chemung ...........| 12 4.50 | +1.30 || Urbana ............. 9.79 || Amtioch 0. 55 
Halliday bore 14 
74.1 | —2.6 Madison ...... 100 3 || Wimamac ..... ..... 40 | 12,23] 2.24 | —0.82 || Rockville ........... 0.70 
Mount Vernon...... 2,3 
9s 37 11} 6.58 3.51 Columbus Junction .| 15.47 || Dubuque ........... 1, 57 
78.2 | +1.0 | Garden ............. 40 119 5.89 14.36 || Lakin .............. 0. 34 
EE vcavesvenssed 75.6 —0.9 Bowling Green...... 103 3 | Fords Ferry ........| 45 12] 2.48 | —0.70 || Blandville .......... ren | 0.86 
RE: $4.1 | +2.9 | Alexandria .........| 107 | 17 || Mansfield ........... 61 13] 3.47 | —1.76 | Schriever ........... 9.69 | Mansfield,Shreveport) 0,02 
Maryland aud Delaware} 71.7 —2.7 Hancock, Md ....... 100 31 Deerpark, Md.......; 33 17] 2.07  —1.83 | Baltimore, Md...... 4.31 || Jewell, Md.......... | 0.87 
BER oc cvccsacessa 64.2 | —2.1 || Kalamazoo ......... 95 3 || Newberry .... ..... 29 | 299 1.53 —1.18 | Port Huron......... 4.05 || Somerset............ T. 
96 1 Beardsley, Pipestone) 32 11} 4.35 | 41.00 | Pipestone........... | 10.60 Collegeville .... 1, 32 
Mississippi .... 82.7 2.5 || Pitésboro ........... 107 25 3.77 —0.58 Lake Como.......... | 7.58 || Thornton ........... 0, 50 
75.0 | —1.3 Marblehill .......... 103 3 || Gatations............ 7,119 6.18 | 43.28 || Arthur ............. 0. 96 
Montana...... 63.1 | —1.1 || Glendive ........... 102 24 | 25 30] 0.86 40.03 Glendive ........... 250 | Manhattan ......... 0. 00 
71.9 —1.1 | Bridgeport .......... 107 | 1 | 35 11] 3.25 40.61 Kirkwood .......... 0. 22 
31 
PR ixise tcensiaveen 68.9 | —3.1 || Rioville ............ 117 2 oe Mill.... aa 30 17} 0.22 —0.13 || Palmetto ........... 2.13 | Several stations ..... 0. 00 
18 | | 
New England.......... 64.8 —2.3 Berlin Mills, N. H 92 30 Fairfield, Me...) 30 17] 3.58 —0.62 Cornish, Me......... 8.36 Nantucket, Mass....| 0.27 
New Jersey............§ 70.1 | —24 93 4 || Layton .............| @ | 18,17] 3.91 | —0.30 || Trenton ............ | 10. 67 1,31 
ndian Mills ........ il | 
New Mexico ........... 71.3 40.3  Alamagordo......... 105 34 19} 2.73 | +0.71 | Fort Bayard ........ 7.13 || Albuquerque ....... 0.70 
New York ...... ......465.0 | —2.1 || Oneonta............. 30 139 281 —0.99 Lodge..| 6.05 || Volusia ............. 0.79 
North Carolina ........ 75.5 | —0.5 || Chapethill .......... 105 4 || Linville ............| 39 28 3.938  —1.92  Kimston...... ...... | 891 || Lenoir.............. 0. 90 
North Dakota......... 64.3 | —1.2 | 4stations............ 26 11} 2.30 40.60 | Berlin ..............) 5.21 || Woodbridge ........ 0. 36 
ere 69.2 —2.5 Camp Denison ...... 97 | 3,30 || Norwalk ........... 37 258 1.67 | —1.28 || Demos .............. | 5.86 Bowling Green...... 0.18 
Oklahoma and Indian +3.1 Mangum, Okla...... 114 5 Kenton, Okla ....... 5] 2.19 —0.53 Tahlequah, Ind. T.. 6.14 Jenkins, Okla. ..... 0. 31 
Territories. | | | 
66.0 —0.6 Grants Pass ........ 107 | 26 «18,28 0.35 —0.23 Jacksonville ........ | 1.97 | Several stations..... 0. 00 
Pennsylvania.......... 67.8 —2.0 Huntington ........ 100 34 17 2.62 | —1.51 || Ephrata ............| 6. 44 || Erie ....... 0. 51 
Porto Rico............. 80, 0 98 55 1§ 5.18 | —2.95 || Morovis ............ 9.65 Hacienda Amistad..| 2.40 
South Carolina......... 78.6 —0.7 Heath Springs ...... 104 22 Heath Springs ...... Bs) 29 5.07 | —1.11 | Batesburg .......... | 8.68 | Spartanburg ........ 1,20 
South Dakota ......... 68.2 | —3.0 || Bowdle ....... ..... 101 Ob SESS: 26 11] 3.72 | +1.53 | Flandreau .. .......| 9.84 || Fort Meade......... 0. 07 
0 eee 77.0 +0.5 | Springfield ......... 104 | 14,21 || Erasmus............ 42 259 3.81 | —0.18 Arlington .......... , 9.36 || Springfield ......... 1.00 
66.1 | 43.1 || Cotulla.............. 110 30 | 52 11} 0.30 | —2.24 | Kent ......... 3.70 || 49 stations .......... 0, 00 
69.4. —1.0 Green River, Hite...) 110 2| 17 0.51 | —0.30 | Ranch .............. 2, 25 Snow-| 0.00 
72.9 | —2.6 || Same 100 10 Burkes Garden...... 38 249 2.85 | —0.83 || Saxe................ 5.40 || Stanton ............. 0. 80 
Newport News ...... 12 
Washington ........... 64.6 —0.9 Mottingers Ranch...) 104 27 27] 0.57 | —0.16  Sedro-Wooley ....... 2.27 Ellensb’g, Sunnyside; 0.00 
West Virginia ......... | © 98 30 Travellers Repose... 35 2.40 | —1.15 | Leonard ............ 0. 97 
New Martinsville ... 
IRs i cck cannibal 65.5 | —2.4 || Medford ............ 99 1 || Butternut .......... 30 227 1.91 | —1.08 | Whitehall .......... 7.18 || Westfield ...........| 0.38 
Wyoming..... 64.3 —1.3 Thermopolis ........) 108 South Pass City ..... 25 18 0.22 | —0.56 Daniel.............. 0.64 | Hyattville, Ther-| 0,00 
| Lolabama ........... 19 mopolis. 
| Kemmerer .......... 
| 


SPECIAL CONTRIBUTIONS. 


OCEAN CURRENTS. 
By James Pacer, United States Hydrographic Office, dated October 18, 1902. 

Every method of investigation thus far employed, whether 
the drift of floating objects, the comparison of the temperature 
and the specific gravity of specimens drawn from widely dis- 
tant points, or the distribution of animal organisms inhabiting 
different localities, all lend support to the belief that the vast 
mass of water near the surface of the sea and to a very consid- 
erable depth below the surface, even at a distance of thousands 
of miles from the continental shores and hence far removed 
from local or tidal current influence, is in motion. The con- 
tinuity of this motion in certain broad and well-defined regions, 
such as the Tropics, can not but impress us with the idea that 
it is in a general way cyclic, that is, that the same water 


after a lapse of time retraverses approximately the same path. 

The source of the energy required to set and keep this vast 
mass in motion has been productive of endless discussion. The 
attractive force of the moon, the vis inertiz or lag of the water 
itself, the difference in temperature and specific gravity of the 
equatorial and polar regions, the unequal distribution of at- 
mospheric pressure, each in its turn has been proposed and 
strenuously advocated as the true and only cause of ocean 
currents. To the seaman, however, the cause of the ocean 
currents has always been the winds, since the motion of the 
waters of the sea takes its origin in the region where the latter 
attain their maximum constancy, viz, in the region of the 
trades. 

The trade winds cover a belt on the earth’s surface extend- 
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ing roughly over fifty degrees of latitude from 30° N. to 20° S., 
including within this range a greater water area than could be 
included in any other position. Throughout this wide zone 
the wind blows for 90 per cent of the time from some point in 
the eastern semicircle. In the Southern Hemisphere the trades 
are somewhat stronger and more constant than in the North- 
ern, owing probably to the freedom from interrupting land 
areas. Over the eastern half of the ocean they extend far 
higher in latitude than over the western. This is true of both 
the northern and the southern hemispheres; the northeast 
trades in the Atlantic during the northern summer often ex- 
tend far up on the coast of Spain, the southeast trades dur- 
ing the southern summer often extend beyond the Cape of 
Good Hope. Similar conditions hold for the Pacific. The 
southeast trades, too, blow well across the equator in the 
Northern Hemisphere. 

The trade winds, however, are not continuous throughout 

the entire belt from north to south. Just north of the equator 
and confined entirely to the Northern Hemisphere are two 
elongated triangular areas extending east and west through 
some fifteen degrees of longitude; in the case of the Atlantic 
Ocean the base of the triangle rests on the coast of Africa; in 
the case of the Pacific, on the coasts of Central America and 
Mexico; throughout these areas the trades are absent, their 
‘places being taken during a large portion of the year by 
light, variable winds and calms, during the remainder of the 
year by winds whose prevailing direction is southwest—the 
so-called southwest monsoon of the African and American 
coasts, most apparent during July, August, and September. 


THE CHARACTER OF THE TRADE WINDS. 


Among those who have not sailed in them the impression is 
general that the trades blow day after day steadily in one 
direction and with a constant force. This is distinctly not the 
case. The trade winds are quite as susceptible to variation, 
and fortunately so, as the winds of higher latitudes. The one 
thing about them is that, not being subject to the large varia- 
tions of barometric pressure which characterize higher lati- 
tudes, the wind rarely goes round the compass and, indeed, 
rarely gets out of the eastern semicircle. As an example of 
their constancy, let us consider the percentage of winds com- 
ing from each compass point for a certain region, for instance, 
the square bounded by the parallels 20°-25° N. and the meri- 
dians 50°—55° W., in the heart therefore of the northeast trades 
in the North Atlantic. The figures are for the month of June 
and may be regarded as giving the number of hours in each 
hundred, or approximately, in four days, that the wind may 
be expected to blow from the given point: 


Direction and time. 


N. 1 
NNE. 3 
NE. 17 
ENE. 24 
E. 33 
ESE. 8 
SE. 10 
SSE. 4 


Other squares show similar variations; some greater, some 
less. 


THE IMPULSE COMMUNICATED BY THE WINDS TO THE SURFACE WATER. 


Let us now examine the effect of such a system of winds in 
impelling through surface friction the water with which they 
come in contact. 

If through any cause a thin layer of liquid is set in motion 
in its own plane with 1 given velocity, the layer immediately 
below it, and with which it is in contact, does not remain at 
rest, but likewise receives an impetus. This second layer exer- 


cises a like influence over the third, the third over the fourth, 
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and so on, the velocity ultimately attained by each successive 
layer being proportional to its distance from the bottom layer, 
which is supposed fo be at rest. In the case of sea water the 
rapidity with which this velocity is propagated downward is 
very slight. It has been calculated, for instance, that a period 
of 239 years would elapse before a layer at a depth of 50 
fathoms would attain a velocity equal to half that at the sur- 
face when the surface current is flowing steadily all this time. 
Such surface currents do not exist, neither do winds capable 
of producing them exist. The trades, as we have seen, fluctu- 
ate from day to day and, indeed, from hour to hour, and the 
surface currents fluctuate in obedience to them. 

It has been stated, however, that the fluctuations of the 
trades rarely carry them out of the eastern semicircle, and that 
in point of fact 90 per cent of the winds that blow in the re- 
gion of the trades do come from that semicircle. There is thus 
always a westerly component in the motion of the air, coupled 
with a component which is sometimes northerly, sometimes 
southerly. For each alteration in the direction of the wind 
there is a corresponding alteration in the direction of the sur- 
face current, the new direction being the resultant of the old 
direction and the direction which would be imparted to it by the 
new wind acting alone. These, however, affect only the waters 
immediately at the surface. Thus, to cite a specific example, 
observations at the Adlergrund lightship, in the Baltic Sea, 
have shown that while the water at the surface responds 
almost immediately to a change in the direction of the wind, 
the water at the depth of 2} fathoms does not feel its effects 
until an interval of 24 hours has elapsed. The steady westerly 
component is then the only one felt in the region of the trades 
at some little depth below the surface, and this is sufficient to 
impart to the entire body of water occupying the equatorial 
regions of the earth, a westerly motion. 

It is of some interest to note the velocity imparted to the 
surface water by winds of a given force. A comparison of a 
large number (658) of wind and current observations in the 
equatorial regions gave as the set imparted by a wind of force 4 
on the Beaufort scale, corresponding to 20 miles per hour, a 
current velocity of 15 miles per day. The figures are taken 
from the Meteorological Data for Nine 10°-squares of the 
North Atlantic Ocean, published by the Meteorological Com- 
mittee of the Royal Society. 

The system of surface currents produced by such a system 
of winds as the trades has been experimentally studied, using 
for this purpose a minature ocean, the surface of the water 
being lightly sprinkled with powder in order to render its 
motion visible. As soon as the artificial wind was brought 
into action, a drift was created, and the first tendency was for 
the water to flow from all sides into the rear of the drift. This 
gradually extended itself in a sheaf-like form, the marginal 
threads in the fields untouched or only occasionally touched 
by the air current leaving the main body, first branching out 
to the right and left, then, reversing their motion, and finally 
again working round to the rear of the drift. The central por- 
tion of the drift followed a right-line course, in close agree- 
ment with the direction of the air currents, until a perpendicu- 
lar obstacle was interposed. Here the drift divided into two 
streams, each flowing with the same velocity, but having half 
the cross section. 

This experimental system of currents finds its counterpart 
in nature. Under the northeast trades in the North Atlantic 
and the southeast trades in the South Atlantic, we find a broad 
central drift directed toward the shores of America, the drift 
from the southeast trades extending well into the Northern 
Hemisphere, the two uniting some distance off Cape Saint 
Roque. To the right and to the left of each of these drifts 


the water fringes off, the direction of the motion is reversed, 
and the so-called compensating currents manifest themselves. 
Along the equatorial margin of the two main drifts, under the 
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equatorial belt of calms, these compensating currents unite to 
form the counter-equatorial current, or Guinea current, reach- 
ing a maximum intensity during June, July, and August, the 
months of the southwest monsoon. On the polar margin they 
either return into the drift or are taken up by the general 
easterly drift of the higher latitudes. 

In the equatorial region of the earth we thus have in either 
ocean three currents. In the North Atlantic the north equa- 
torial current, due to the northeast trades; in the South At- 
lantic the south equatorial current, due to the southeast trades; 
between these two the counter-equatorial current, flowing at all 
times, but reaching a maximum intensity and covering a maxi- 
mum area at the time of the southwest monsoon. These first 
two are westbound, carrying the water toward the shores of 
America; the third is eastbound carrying toward the shores 
of Africa. They all suffer a slight displacement with the 
season, in harmony with the movements of the trades, which 
oscillate slightly in latitude with the movement of the sun in 
declination. Also in harmony with the fact that the meteoro- 
logical equator lies slightly to the north of the geographical 
equator, the south equatorial current extends at all seasons 
well over into the Northern Hemisphere. Corresponding again 
with the fact that the southeast trades exhibit greater con- 
stancy and strength than the northeast, the south equatorial 
current shows higher velocity than the north, the average for 
the latter amounting to but 13 miles in twenty-four hours, for 
the former to 27 miles in twenty-four hours. 

Similar statements hold for the Pacific Ocean. But from 
this point let us limit ourselves to the Atlantic, the currents 
for which are not only better known, but also probably better 
developed, being confined to a less extensive area than the 
Pacific. 

In the Atlantic Ocean, then, the two drifts unite some dis- 
tance off Cape Saint Roque, the eastern extremity of South 
America. A portion of the water is diverted to the southward 
forming the Brazilian current; the main body flows west- 
northwest along the coast of South America, some entering 
the Caribbean Sea by way of the passages separating the 
Windward Islands, the drift through these passages often at- 
taining a velocity of 50 miles a day. The remainder passes 
to the northward of the islands, forming the Bahama current. 
In this neighborhood a series of observations by Admiral 
Irminger of the Danish navy showed that the westerly drift 
of the water could still be detected at a depth of 900 meters. 

A striking instance of the fluctuations of the surface cur- 
rents with the winds is shown in the case of the straits sepa- 
rating the Greater Antilles, the Windward, and the Mona pas- 
sage. From January to April, the months when the northeast 
trades are most northerly in direction and blow with maximum 
force, a strong southwesterly set is felt upon entering these 
passages. As the season advances and the trades weaken, at 
the same time becoming southeasterly, these currents diminish 
and change their direction to northwest. 

Throughout the entire extent of the Caribbean Sea the drift 
is westerly, save that in those portions where resistance to the 
flow is offered, such as the southern coast of Cuba, return cur- 
rents manifest themselves. Throughout the Yucatan passage 
the drift is northwesterly, but here again the influence of the 
return current is felt, notably under Cape San Antonio, the 
western extremity of Cuba, where southeasterly sets are fre- 
quent. In the Gulf of Mexico observations have thus far failed 
to reveal any decided set of the surface water. 


THE GULF 


Between the northern coast of Cuba and the Florida reefs 
starts the most celebrated of all ocean currents, the Gulf 
Stream. Discovered by Ponce de Leon in 1513, it has from 
that time been and still is the subject of scientific investigation. 

In the Gulf Stream we have to deal with a current of a na- 


STREAM. 
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ture entirely distinct from those which we have thus far con- 
sidered. These were ali due to the direct action of the wind 
upon the water, producing a drift. The Gulf Stream is only 
indirectly due to this cause, being the overflow of the water 
heaped up by the trade-wind drift in the Caribbean Sea and 
the Gulf of Mexico. Throughout a considerable portion of 
its extent, its direction, even at the surface, is independent of 
the wind or only slightly modified by it. The stream reaches 
its maximum strength at the point where it emerges from the 
Bemini Straits between the Bahama bank on the east and the 
coast of Florida on the west. The breadth of the actual cur- 
rent here between Fowey Rocks and Gun Cay Light is 38 miles, 
its average depth 239 fathoms, its average velocity 50 miles in 
twenty-four hours, although it rises at times to 100 miles. 
Farther north its breadth increases, and its velocity is corre- 
spondingly diminished. The western edge of the stream in 
its northward course along the coast of the United States fol- 
lows closely the 100-fathom curve, although the axis of the 
stream, the line of greatest velocity, lies somewhat farther 
seaward, its position varying, according to Pillsbury, with the 
declination of the moon, lying (at Jupiter) 8 miles farther off 
shore at time of low moon than at time of high. From Jupi- 
ter to Hatteras the axis runs at a distance varying from 11 to 
20 miles outside the 100-fathom curve. 

The color of the stream is a perceptibly deeper blue than 
that of the neighboring sea, this blueness forming one of the 
standard references of the nautical novelists. The depth of 
color is due to the higher percentage of salt contained, as com- 
pared with the cold green water of higher latitudes, observa- 
tion having shown that the more salt held in solution by sea 
water the more intensely blue is its color. Thus even in extra- 
tropical latitudes we sometimes observe water of a beautiful 
blue color, as for instance in the Mediterranean and in other 
nearly land-locked basins, where the influx of fresher water 
being more or less impeded, the percentage of salt contained 
is raised by evaporation above the average. 

Another important fact in connection with the Gulf Stream is 
its almost tropical temperature, due to the fact that its high ve- 
locity enables it to reach the middle latitudes with very little loss 
of heat. Upon entering its limits, the temperature of the sea 
water frequently shows a rise of 10° and even 15°. It was 
this fact that gave to the stream in the later years of the 
eighteenth century and the earlier years of the nineteenth an 
importance in the minds of navigators that it no longer pos- 
sesses. In those days the chronometer, invented by Harrison 
in 1765, was still an experiment. Instruments were crude and 
nautical tables often at fault. The result was that the deter- 
mination of the longitude was largely a matter of guesswork; 
a vessel after a voyage from the channel to America was often 
out of her reckoning by degrees instead of by minutes. The 
idea, first suggested by Benjamin Franklin, that the master of 
a vessel, by observing the temperature of the surface water, 
could tell the moment of his entry into the Gulf Stream, and 
hence could fix his position te within a few miles, was hailed 
with delight. The method was published in 1799 by Jonathan 
Williams in a work lengthily entitled “ Thermometrical Navi- 
gation, being a series of experiments and observations tending 
to prove that by ascertaining the relative heat of the sea water 
from time to time, the passage of a ship through the Gulf 
Stream, and from deep water into soundings, may be discov- 
ered in time to avoid danger.” In this work he makes the 
patriotic comparison of the Gulf Stream to a streak of red, 
white, and blue painted upon the surface of the sea for the 
guidance of American navigators. 

The discovery of the stream is also alleged to have exercised 
a curious effect upon the commerce of some of our southern 
cities. In early days, when the only known sailing route was 


by way of the trades, it was the custom for vessels making the 
voyage from Europe late in the year to winter and refit at 
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Charleston or Savannah before attempting to reach the more 
northern ports of Boston and New York. The prevalence of 
northwesterly gales along the coast during the winter season 
renders the passage a trying one even to the larger ships and 
with the better navigation of the present time. The southern 
cities thus became, to a certain degree, half-way houses on the 
voyage, greatly to the benefit of their trade. With the aid of 
a thermometer, however, a vessel once making the stream was 
enabled to remain within it and to be thus borne along by the 
current until the desired northing was made, after which she 
headed up for port. Thus the necessity for making Charles- 
ton or Savannah was obviated and the advantage which they 
had hitherto enjoyed as commercial centers was lost. 

From Hatteras the course of the stream leaving the coast 
bears toward the east-northeast. It ceases to exist as a stream 
current—that is, as a current which runs independently of the 
winds—shortly after crossing the fortieth parallel; even pre- 
vious to that, the current observations in the square bounded 

by 35°-40° N., 65°-70° W. (off the coast from Hatteras to 

Sandy Hook) show for September, the month of maximum 
frequency, but 32 per cent of the whole number of observa- 
tions setting northeast—i. e., only 7 per cent more than 25 
per cent, which would be the number if there were no directive 
influence whatever. In this latitude the Gulf Stream becomes 
part and parcel of the general easterly drift which characterizes 
the waters of the ocean north of 35° in a manner quite analo- 
gous to the westerly drift of the Tropics and due to the same 
cause, namely, the prevailing winds, which, however, show none 
of the persistency of the trades. 

The winds of the North Atlantic Ocean—as also of the several 
other oceans, the South Atlantic, South Pacific, North Pacific, 
and the Indian—are governed mainly by the presence of an 
almost permanent area of high barometer covering the main 
body of the ocean, around which the winds constantly circu- 
late; the circulation in the Northern Hemisphere is in the 
same direction as the hands of a clock; in the Southern Hem- 
isphere in a contrary direction, or in either hemisphere “ with 
the sun,” as it is expressed by sailors. In the North Atlan- 
tic the center of this area lies somewhat to the southwest of 
the Azores. On the southern slope of this barometric area 
the winds have an easterly direction, the northeast trades; on 
the northern slope, a westerly. These westerly winds, how- 
ever, exhibit none of the constancy of the trades, being fre- 
quently interrupted by the wind systems proper to the alternate 
areas of high and low barometer which move across continent 
and ocean from west to east, and which form the governing 
feature of our own weather, the wind backing to the southeast 
with falling pressure, but hauling to northwest with rising, 
en as in the case of the trades, only to a much less extent. 

ere is, however, a sufficient easterly component remaining 
to impart to the waters of the sea below the surface a distinct 
easterly motion, while on the surface itself there is apparently 
an utter lack of definite direction other than the fact that the 
direction of the current ordinarily agrees with the direction of 
the wind. How true this is may be gathered from a compari- 
son of the observed winds and the observed currents for a 
given area. Take, for instance, the 5° square included be- 
tween the parallels 40° and 45° N., 30° and 35° W.—about 
the middle of the Atlantic Ocean: The total number of wind 
observations recorded for the square was 8,898; that of reli- 
able current observations,719. Dividing each of these up into 
quadrants and setting the currents under that wind quadrant 
to which they are due, we have the following percentages: 


NE. SE. SW. NW. 
20 18 31 31 


CURRENT CHARTS. 


THE CONSTRUCTION OF 
For our knowledge of the surface currents of the sea as 
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tabulated in the current charts used by navigators, or the move- 
ments of the waters as they actually take place, we were for a 
long time wholly dependent upon ships’ observations. When 
at sea the position of a vessel at noon of each day is deter- 
mined by two independent methods. The first of these is 
known as the position by observation, and as its name implies, 
means the position of the vessel as found by actual astro- 
nomical observation. The second is known as the position by 
dead reckoning, and is the position as found by reckoning up 
the vessel's progress from noon of the previous day, the com- 
pass giving the direction, the log the speed. In a majority of 
cases these two positions fail to agree. The astronomical po- 
sition is then assumed to be correct, and the difference be- 
tween them is set down as the current during the intervening 
twenty-four hours. 

Thus let A be the position by observation at noon of a given 
day; B’ the position by dead reckoning at noon of the follow- 
ing day, i. e., the position derived from a consideration of the 
course and distance during the intervening twenty-four hours. 
Suppose, however, that astronomical observations show that 
the actual position of the vessel at noon of the second day is 
at B. In this case 2’ # will be set down in the log as the 
current experienced during the intervening twenty-four hours. 
In case no astronomical observations can be obtained, as hap- 
pens in fog or cloudy weather, the position by dead reckoning 
has to be adopted as the best obtainable, with the result that 
if such weather continues for several days in sucecession, as 
sometimes happens at certain seasons of the year, the true po- 
sition of the vessel may differ considerably from the assumed 
position. Tolessen the chance of disaster these current charts 
have been constructed, giving the results of current observa- 
tions in the past, and the master of a vessel, by reference to 
them, is able to profit by the experience of those who have 
sailed over the same waters in previous years, and to some 
extent correct his own dead reckoning. 

The current charts of the various oceans published by the 
British Admiralty, the charts which are universally employed 
by navigators, are the result of many thousands of observa- 
tions taken since 1830. A glance at these charts will make 
plain the difficulty which confronts the navigator when ap- 
proaching a dangerous coast, such as that of Newfoundland 
or of France, and compelled to rely upon his dead reckoning. 

For a knowledge of the motions of the water throughout 
longer periods of time we are forced to depend upon the drift 
of floating objects, derelicts, wreckage, floating bottles bear- 
ing messages, and the like. All these objects are charted on 
the drift charts of the United States Hydrographic Office month 
by month. Two special attempts recently made to study the 
currents of the sea by this method deserve attention. The 
first is an effort to obtain a knowledge of the currents in the 
Arctic Ocean. Stout oaken casks, each one numbered and 
bearing a message, have been distributed by the Philadelphia 
Geographical Society among the whalers bound for the Arctic 
Ocean by way of Bering Sea, who winter in the vicinity of the 
mouth of the Mackenzie River. These casks are to be placed 
upon the ice as far eastward as circumstances permit, and the 
expectation is that they will enter the Atlantic Ocean either by 
Davis Strait or Barents Sea,' be noticed by passing vessels, and 
picked up. A letter from Dr. Bryant, the president of the 
society, states that 35 out of the 50 casks have been already sent 
out, and that in his opinion they may be looked for on the other 
side of the circumpolar area about a year from the spring of 
1902. 

The second project is the proposed investigation of the cur- 
rent in the neighborhood of Ushant and Finisterre by means 
of floating bottles. This has been undertaken by Lloyds, the 
great firm, of ship underwriters and has probably been sug- 

'That part of the Arctic Ocean between Spitzbergen, Nova Zembla, 
and Greenland. 
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gested by the number of vessels lately lost in that vicinity, 
owing to the fact that they were out in their reckoning. The 
bottles, which are of gutta percha, are to be sealed and thrown 
into the sea by passing vessels, each one containing a label 
showing the date and the position at which it was cast adrift. 
They are then supposed to drift ashore and to be recovered. 
The expense involved is considerable. On the bottle it is 
stated that a reward of five francs will be paid for the return 
to any of His Majesty’s consuls—an instance of liberality of 
expenditure in the acquisition of knowledge which is almost 
unprecedented. 


SUMMER MEETING OF THE AMERICAN FORESTRY 
ASSOCIATION. 


By Prof. ALrrep J. Henry, U. 8. Weather Bureau. 


The American Forestry Association held its summer meeting 
at Lansing, Mich., August 27—28, 1902, under the joint auspices 
of the Michigan Forestry Commission and the Michigan Agri- 
cultural College. The sessions were held in the State Capitol 
and the Botanical Laboratory of the Agricultural College, Hon. 
Charles W. Garfield, Vice President of the Association for 
Michigan, in the chair. 

The papers read and discussed at the meeting were for the 
most part upon practical problems in forestry and forest man- 
agement, particularly as applied to the conditions which obtain 
in Michigan. It is gratifying to note in this connection that 
the people of that State, and indeed those of other States as 
well, are fully alive to the great necessity of taking prompt 
action looking to the preservation of their rapidly disappear- 
ing forests. 

The advanced position that Michigan has taken in industrial 
affairs during recent years and the development of new indus- 
tries has drawn rather heavily upon her water resources. The 
question of the constancy of stream flow and the possibility of 
developing additional power is now receiving attention so that 
a very substantial as well as a sentimental interest attaches to 
the preservation of the forests on the headwaters of her prin- 
cipal rivers. 

During the last thirty-five years vast tracts of Michigan pine 
lands have been cut over and the merchantable timber removed. 
In many districts the lumberman has been succeeded by the 
agriculturist, and prosperous farming communities have been 
established. In other districts, especially in the region north- 
west of Saginaw Bay, the attempt at farming has not been as 
successful as might be wished. Many tracts of land from 
which the lumber has been removed were abandoned, and in 
course of time reverted to the State. 

From the lands thus acquired the State has set apart about 
57,000 acres in Roscommon, Crawford, and Oscoda counties as 
a forest preserve. At the same time a commission was ap- 
pointed to have charge, not only of the forest preserve, but 
also of all matters relating to forests and forest management 
wherein the State was an interested party. Naturally much of 
the discussion of the meeting turned upon the measures best 
adapted to the reclamation of the waste lands, pine barrens as 
they are locally known, in the forest preserve and elsewhere 
in the State. These lands are for the most part unfit for agri- 
cultural purposes. The soil is sandy, coarse in texture, so 
coarse in fact that its capillary power is exceedingly low. The 
rain that falls upon it soon passes far below the roots of the 
scanty flora that now subsists upon it and is lost so far as plant 
life is concerned. That such a condition is not of recent ori- 
gin is clearly shown by the fact that the present flora of the 
region is composed largely of species which have developed 
structural forms adapted to much less humid regions. On the 


other hand it should be remembered that a great part of these 
abandoned lands was once covered by a growth of magnificent 
white and Norway pine. The important question is therefore 
“Can not these trees be grown again?” 
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The concensus of opinion as expressed at the meeting was 
in the affirmative, but on certain of the poorer lands it would 
be necessary to first plant trees of a relatively low order in 
the economy of nature, as for example, the jack pine, a tree 
that will grow on lands that have been fire-swept and aban- 
doned by other forest trees, or left to waste by the farmer. 

The forest, as was pointed out by Dr. Gifford, performs simul- 
taneously two important functions, soil fixation and soil better- 
ment. The improvement of the soil would be a comparatively 
slow process, yet with the gradual formation of humus and 
with the added protection of the trees the moisture conditions 
would also improve, especially as regards the conservation of 
the snowfall, much of which is now wasted. Thus the way 
would be paved for the return of the better species of trees. 

Mr. Thomas H. Sherrard of the Bureau of Forestry, United 
States Department of Agriculture, gave a general description 
of the physical characteristics of the lands in the forest pre- 
serve. He classed the existing forest covering as (1) Swamp; 
(2) Jack pine plain; (3) Oak flat; (4) Oak ridge, and (5) 
hardwood lands, and showed the distribution of these types 
in a representative township. Mr. Sherrard also gave an esti- 
mate of the possible production of a second crop of timber on 
these lands based upon measurements of existing second 
growth. 

The climatologist will be interested chiefly in the delibera- 
tions of the several sessions respecting the destruction of the 
forests, the blighting effect of forest fires, and the diminution 
of stream flow due to these causes. Fortunately for the State, 
the scars made upon her surface are not so deep or lasting as 
they might have been under different conditions as to climate 
and topography. The rainfall is generally abundant for all 
needs, though not heavy enough to cut and seam the surfaces 
from which the timber has been removed. Then, too, owing 
to the humid climate, the original forest has in many cases 
become covered with a second growth of native trees or under- 
brush, thus preserving the character of the original covering. 
So far as can be judged from the scanty data available, de- 
forestation has not changed the climate to an appreciable 
degree. 


THE PERMANENCY OF PLANETARY ATMOSPHERES, 
ACCORDING TO THE KINETIC THEORY OF GASES. 


By 8. R. Cook, Case School of Applied Science, Cleveland, Ohio, dated September 3, 1902. 
1. HISTORICAL. 


Since the development of the kinetic theory by Clausius, 
Meyer, and Maxwell, and especially since it has been shown by 
Maxwell and Boltzmann that the molecules of any gas may 
have velocities ranging from zero to infinity, it has been a 
problem of intense interest to many scientists to determine the 
probability that the molecules of highest velocity may escape 
from the outer limits of an atmosphere, and hence deduce 
the condition of atmospheric permanence. 

The vast extent of the gaseous envelope of the sun, the ab- 
sence of an atmosphere around the moon, the extent and per- 
manency of the atmosphere of the earth and the probable exist- 
ence of atmospheres on the planets are problems that arouse 
and hold the interest alike of astronomers and physicists. 

According to the nebular hypothesis, these bodies at one 
time all belonged to the same nebulous mass. It may then 
very naturally be assumed that under similar [temperature } 
conditions they would each contain the same forms of matter 
in their atmospheres. Various hypotheses, both chemical and 
physical, have been presented to explain the absence of all free 
gases from the surface of the moon. The presence of certain 
markings on Mars, that appeared to be accounted for by at- 
mospheric conditions, has caused much interesting specula- 
tion and scientific discussion as to the probable constitution 
of this planet’s atmosphere. The existence at times of what 
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appear to be rapidly dissolving snow fields has been cited as 
evidence that the atmosphere of Mars contains water vapor. 

The permanence of the earth’s atmosphere according to the 
kinetic hypothesis was probably first discussed by J. J. Water- 
ston in a paper on The Physics of Media, read before the Royal 
Society in 1846. This memoir remained in the archives of the 
society until discovered by Lord Rayleigh and published in 
the Philosophical Transactions in 1892. The publication of 
Waterston’s paper may or may not have had a stimulating influ- 
ence on the scientific thought and the minds of those who were 
studying problems relative to the atmosphere, but at least 
there seems to have been a marked awakening contemporaneous 
with or shortly after that event. Between the date of its sub- 
mission to the Royal Society and that of its publication the 
kinetic theory had received notable additions from the pens of 
Maxwell and Boltzmann; the law of the distribution of velo- 
cities had been established, and the kinetic theory had been 
placed on a mathematical basis so that the limitations of 
Waterston’s paper can now be readily seen and the problem 
can be discussed anew from the point of view of the more 
recently developed theories. 

Dr. G. Johnston Stoney had, prior to the publication of Mr. 
Waterston’s paper, been a close student of the kinetic theory 
of atmospheres. On December 19, 1870, he delivered a dis- 
course before the Royal Dublin Society on the absence of an 
atmosphere from the moon. In this address he showed that 
since the potential of gravitation on the moon is such that a 
free molecule moving in any outward direction with a velocity 
of 238 meters per second will pass beyond the radius of influ- 
ence of the satellite, therefore any atmosphere whose molecules 
are capable of occasionally reaching that velocity can not be 
retained by the moon. Later Dr. Stoney communicated a 
second paper to the Royal Dublin Society showing that if the 
moon once had an atmosphere composed of gases similar to 
those in the earth’s atmosphere and had lost it by molecular 
diffusion, then it follows that the earth itself could not retain 
free hydrogen in its atmosphere, and that probably water vapor 
could not be retained by Mars. 

The year following the publication of Mr. Waterston’s paper 
Dr. G. H. Bryan read a paper before the British Association on 
the Kinetic Theory of Atmospheres, an abstract of which was 
published in its Nottingham Report for 1893." 

In 1897 Dr. Stoney collected his several papers on the sub- 
ject and published his memoir on “Atmospheres upon planets 
and satellites” in the Transactions of the Royal Dublin Society 
and in the Astrophysical Journal, 1898, Vol. VII, pp. 25-55. 
In this memoir Dr. Stoney based his calculations on the then 
supposed fact that helium, although continually escaping from 
springs and other natural sources into the atmosphere, did 
not accumulate as an important constituent element of the 
atmosphere. If helium, having a molecular weight of two 
times that of hydrogen, can not be retained by the earth, but 
filters outward through the atmosphere and, owing to its very 
great velocity, overcomes the gravitational force and escapes 
into the void beyond, then a definite limiting ratio between 
the molecular weight or the mean square velocity of the mole- 
cule and the potential of gravitation can be established that 
expresses the conditions under which the molecules of any gas 
can not be retained by a planet. 

The writer, when reporting Dr. Stoney’s memoir before 
the Physics Colloquium in the University of Nebraska, was 
impressed with the very great importance of this ratio in rela- 
tion to the kinetic theory of atmospheres, provided it could be 
raised to the rank of a mathematical deduction under the laws of 
the kinetic theory by the application of the Boltzmann-Maxwell 
law of distribution of molecular velocities. He accordingly 
attempted to verify Dr. Stoney’s results by applying the well- 
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established laws of the kinetic theory to the problem, and his 
paper “On the escape of gases from planetary atmospheres 
according to the kinetic theory”’ appeared in the Astrophys- 
ical Journal for January, 1900. Contemporaneous with the 
publication of this paper Dr. G. H. Bryan read a paper on the 
“ Kinetic theory of planetary atmospheres” before the Royal 
Society. This paper appeared in the Transactions of the 
Royal Society, London, 1901. 


2. WATERSTON’S METHOD. 


Waterston based his calculations of the permanancy of an 
atmosphere on the assumption that the atmosphere was com- 
posed of molecules whose velocities at any position in a ver- 
tical column of the atmosphere are all the same and are pro- 
portional to the speed a molecule would attain in falling from 
the limits of the atmosphere to that position. The height of 
an atmosphere is thus proportional to the velocity of the mole- 
cule at the surface of the planet. In making this assumption, 
Waterston was in advance of his time with respect to the 
kinetic theory. He was, indeed, one of the first to apply 
mathematics to its more simple conceptions. 

Since Waterston takes the velocity, v, of the molecules pro- 
portional to the height of the atmosphere, he concludes that, 
if the molecules were all moving in vertical lines, the height of 
an atmosphere would be the distance the molecule would go 
in overcoming gravity, or 


1. 


but by considering the effect of the molecules moving at all 
possible angles to the vertical, he obtains 

2 
2. 
as the height of an atmosphere, on the assumption that gravity 
is constant throughout the whole of this height. When the 
variation of g and the specific gravity of the gas composing the 
atmosphere are considered, Waterston obtains 


Ri? 
3. H= Rgs — v*’ 


where # is the radius of the earth and s is the specific gravity 
of the gas, air being taken as unity. 

If under these conditions an atmosphere is escaping, // be- 
comes infinity and putting H= infinity in equation 3 we find, 


4 
q. 


Since for any gas the square of the velocity is directly pro- 
portional to the absolute temperature, and assuming that 
all molecules of the same gas, at a distance r from the center 
of the planet, have equal velocities, Waterston finds the tem- 
perature of the earth at which an atmosphere of air would 
slowly evaporate into space to be 65,760° F. Again, the tem- 
perature at which the moon would loose its atmosphere, taking 
into consideration the attraction of the earth, would be 2,405° F. 
From these conclusions it can easily be deduced that the at- 
mospheres of the planets would be permanent even at much 
higher temperatures than is usually assumed for nonluminous 
bodies. 

Waterston’s results as to the permanency of atmospheres 
are of historic interest only. If, however, he had known and 
made use of the laws of distribution of velocities developed 
later by Maxwell his results would have been of much scien- 
tific value. 


3. RESEARCHES BY DR. G. JOHNSTON STONEY. 


As already mentioned, Dr. Stoney based his calculations on 
the permanency of atmospheres on the supposition that helium 
was escaping from the earth’s atmosphere. Helium is continu- 
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ally being supplied to the atmosphere from springs and other 
natural sources, and since the inertness of this gas makes it 
highly improbable that it enters into combination with other 
constituent elements of the atmosphere, therefore it must either 
remain a constituent element, or be absorbed, or escape. 

Dr. Stoney argued that since it did not become a constituent 
element in the atmosphere it must be escaping from its outer 
limits, “ Indeed, so promptly escaping,” to quote his own words, 
“that the amount in transitu is too small for the appliances of 
the chemist to detect it.” On the other hand water vapor, 
with a molecular weight of nine times that of hydrogen, is not 
sensibly leaving the earth’s atmosphere. Hence Dr. Stoney 
concludes that the boundary between those gases that can 
effectually escape and those that can not, lies somewhere be- 
tween gases consisting of molecules with twice the atomic 
weight of hydrogen, and gases consisting of molecules whose 
mass is nine times that of hydrogen. 

Having given the velocity of the mean square’ of the mole- 


ecules of air at 0° C., we are able to calculate the velocity of the 


mean square of the molecules of any other gas whose density 
(compared with air at 0° C.) is », by the formula of Clausius, 
as follows: 


5. W= 485 


met. / seu., 


T 
273 p 
where 7’ is the absolute temperature, and 485 is the velocity 
of the mean square for air at 0° C. Using hydrogen as our 
standard this equation transforms into 


6. |7 met./sec., 
P 

where »’ is the density of the gas considering hydrogen as unity. 

In order to determine the velocity that a small body will 
attain in falling from infinity to the surface of a planet or 
other attracting body #, we have to consider the dynamical 
equation for acceleration and potential. Assuming that each 
body is homogeneous and spherical the acceleration at the 


surface of 2, whose mass is VW and radius 2, is 
7 M 
= 
and the potential of gravity at the surface is 
8. K= 


But A expresses the kinetic energy stored up in unit mass 
by a body in falling upon the surface of # from infinity, hence, 


9. K=}r 
where v is the velocity that would be acquired in falling from 
infinity. 


If a’ is the total acceleration including the acceleration 7, due 
to the rotation of the earth at the equator, then 
10. 
and if uw is the velocity of the earth’s surface at the equator 
and # its radius, then : 
u 


11. R 


If K’ is the potential at a distance h from the surface of B 
whose radius is /, then 
R 
Substituting the values 6,378 km., 200 km. 978.1 em./sec.? and 
464 m./sec. for the values FR, h, g, and u at the equator of the 


“The velocity W, whose square is the mean of the squares of the 
velocity, v, of the individual molecules, n, of a gas, is, for brevity, called 
“the velocity of mean square,’’ and is expressed algebraically by the 


formula W = 
n  [Epb.] 
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earth, equation 9 gives for the least velocity a small body 
must have in order that it may go to infinity from a position 
200 km. from the surface of the earth, 

v’ = 1101500 em./sec. = 11.015 km./see. 


Deducting the equatorial velocity of the surface of the earth, 
(0.478 km./sec.), there results v’ — u = 10.537 km. /sec, or al- 
lowing for prevailing westerly winds one may take 10.5 km. / 
sec. = 10,500 met./sec. as the least possible velocity that a 
molecule, favorably situated, must have in order that it may 
pass beyond the earth’s attraction. This velocity (v’ — uv) may 
be conveniently designated as the critical velocity. 

The temperature at a position 200 km. from the surface 
of the earth was taken as — 66° C., or 207° absolute.* The 
velocity of the mean square for hydrogen at this temp- 
erature, by equation 6, is 1,603 met./sec., for helium 1,133 
met. /sec., and for water vapor 534 met. /sec. The ratios of the 
above critical velocity to these velocities of the mean square 
or v'/w are for hydrogen 6.55, for helium 9.27, and for water 
vapor 19.66. 

Now, since helium and hydrogen are both assumed to es- 
cape from the atmosphere of the earth while water vapor does 
not escape appreciably, Dr. Stoney concludes that any gas hav- 
ing a ratio less than 9.27 will escape, but gases whose ratio 
is equal to or greater than 19.66 will be imprisoned by the 
earth in its atmosphere. The following table is a summary of 
the computations and results arrived at by Dr. Stoney for all 
the planets and for an assumed temperature of —66° C. or 
207° absolute: 


TABLE 1. 

| Bes | | 

2380 | 257. 19.5 39. Carbondioxide 44 
4641*, 500.6 Nitrogen 28 
9546 | 1029. Water vapor 18 
ax 10500 | 1133. Water vapor 18 
4803 | 517. Nitrogen 28 
47233 | 5095. Hydrogen 2 
17299 | 1865. 0.74 | Hydrogen 2 
ce 19002 | 1942. |............ 0.68 | Hydrogen 2 


* Assuming its rotation period to be 88 days. —_ ¢ Calculated by the writer, 


From the foregoing results deduced on the supposition that 
helium escapes from the earth, it follows that the moon can 
not retain an atmosphere whose molecules are less than 19.5 
times the mass of the molecules of helium, or 39 times that of 
hydrogen. Mercury can not imprison an atmosphere whose 
molecules were less than 10.25 times the mass of the mole- 
cules of helium. Venus can retain an atmosphere similar 
to that of the earth, while Mars can not imprison water vapor 
at a temperature greater than —78.3° C. The planets Jupiter, 
Saturn, Uranus, and Neptune, can all retain an atmosphere 
whose molecules are less than the molecules of hydrogen. 


4. PERMANENCY OF ATMOSPHERES ACCORDING TO THE KINETIC THEORY.* 


These results attained by Dr. Stoney are so important and 
so essential to the explanation of the permanency of atmos- 
pheres on the earth and planets that it seemed to me that the 
important factors in the determination of atmospheric perma- 
nency should, if possible, be placed on a rigorous mathemat- 
ical basis. Being convinced that the well-known laws of the 
kinetic theory, and especially the Boltzmann-Maxwell law of 
distribution of velocities, around the velocity of the mean 
square from zero to infinity, would apply to the problem. I 

’This temperature has been exceeded at the surface of the earth, and 
hence is not probable at 200 km. from the surface. 

.* Astrophysical Journal, January, 1900. 
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have attempted to verify Dr. Stoney’s results by the applica- 
tion of the Boltzmann-Maxwell law, assuming such conditions 
as to boundaries and temperature as would make the number 
of escaping molecules a maximum. Since it is not possible in 
the present state of our knowledge to determine the tempera- 
ture, density, or velocity of the molecules at the limit of the 
earth’s atmosphere, or even to fix a definite boundary to its 
atmosphere, it becomes necessary to resort to some special 
hypothesis as to boundary and temperature. Even if the fac- 
tors above referred to were known for a complex atmosphere 
composed of a number of different gases, yet the density of 
the hydrogen or helium atmosphere, even at the surface of the 
earth and at 0°C. are not accurately determined quantities. 
The method resorted to therefore was to assume a hydrogen 
or helium atmosphere containing the same number of mole- 
cules as is contained in the actual complex atmosphere, and to 
assume for each of these atmospheres arbitrary boundaries, 
the temperatures of which could be closely approximated. 

This method has the advantage of eliminating the question 
as to the applicability of the kinetic theory to the limits of 
the atmosphere, where the paths of the molecules do not con- 
form to straight lines; it also had the advantage of treating 
the atmosphere as a simple gas. In order that there may be 
no doubt as to the application of the method, and in order 
that my results may be compaved with those obtained by Dr. 
Stoney four conditions were assumed as to the hydrogen or 
helium atmospheres, viz, (1) that the atmosphere is a spherical 
layer at the surface of the earth, at a mean temperature of 5° 
C., and whose thickness is the mean free path of a molecule 
having the critical velocity; (2) that the atmosphere is 200 km. 
in height, whose outer layer is at — 66° C., according to Dr. 
Stoney’; (3), that the atmosphere is 20 km. in height and the 
temperature of its outer limits — 66° C., in accordance with 
the recent balloon ascensions at Paris and Berlin; (4) that the 
atmosphere is 50 km. in height, and its outer layer at — 180° 
C. according to Ferrel. These atmospheres of hydrogen or 
helium were assumed to have at the respective limiting heights 
well-defined boundaries, beyond which if a molecule passed it 
could not be returned to the atmosphere by impact. 

The number of molecules per unit volume at the boundary 
of these atmospheres was assumed to be the same as would be 
contained in unit volumes of the earth’s atmosphere at the re- 
spective heights. Molecules of hydrogen or helium in their 
respective atmospheres will not be in a position to escape, 
no matter what their velocity, unless they are at some time 
within a distance equal to their free paths from the limits of 
the atmosphere. It is, therefore, only necessary to consider 
the molecules contained in a spherical shell at the boundaries 
of their respective atmospheres, and whose thickness is 7’, 
where 4’ is the mean free path of the molecules having the 
critical velocity. 

The number of molecules in this spherical layer was com- 
puted from the well known experimental formula for pressure, 

h 
13. Pr=pe 
The number of molecules per unit volume at normal pressure 
is taken as 10” according to Maxwell's determination. 

Having any given number of molecules, V,, whose velocity 
of the mean square is ¢,, it is a very simple matter to calculate 
the number of molecules, dN,, that will have any given veloc- 
ity, c,; this number dN is, according to Maxwell, given by the 
differential equation: 


4N, 
Integrating this equation between the limits C =c’ and C= » 


14. aN, = 


dc 


*The temperature at ‘ 20 km. is probably nearer — 74°C. 
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where c’ is the critical velocity, we find the number of mole- 
cules n’ that will have a velocity re, when r= or > 1 as given 
by the equation, 


where « is written for ~~ When ¢ is a quantity much greater 


than unity this series becomes rapidly converging, and »’ for 
any velocity re, can be readily evaluated. In the calculations 
that follow r varies from 5.92 for hydrogen at 5° C. to 14.5 for 
helium at —180° C., and only the first three or four terms of 
the series need be employed. 

Having then determined the number of molecules, V., in 
any of the foregoing spherical shells whose thickness is 4, and 
by the above formula having determined the number of mole- 
cules, n’, that will have a velocity equal to or greater than the 
critical velocity, it is only necessary to determine the proba- 
bility that these n’ molecules will be so favorably situated as 
to be emitted by the spherical shell into the void beyond. 

If x is the number of molecules in the spherical shell at the 
boundary of the respective atmospheres and 7’ is the number 
of molecules among the n molecules that have a velocity equal 
to or greater than the critical velocity, then in order that the 
n’ molecules be so favorably situated as to be emitted by the 
spherical shell through its outer surface, they must have posi- 
tive component velocities normal to the surface of the spherical 
shell equal to the critical velocity (considering velocities away 
from the earth as positive). If », be the number of molecules 
in unit volume in the spherical shell, 2, its radius, and ri = 7’ 
its thickness, then 
16. n= rin, 


where n’ is the number of molecules in the spherical shell. 

Since the critical velocity, c’, is equally probable in all direc- 
tions, in order to find the number of molecules that will pass 
through the outer surface of the spherical shell with a velocity 
c’ or greater we determine c’, the mean velocity of the mole- 
cules having a velocity between the critical velocity and in- 
finity. Since any molecule will escape whose component ve- 
locity normal to the shell is 


17. 


the proportion of those that will escape during the time /, is 
¢/4=; where ¢, is the time of the mean free path r/ of those 
molecules, and ¢ is the solid angle of aperture 24. Hence, to the 
first order of approximation the number of molecules that will 
escape in time ¢, will be: 


18. n, = riKn'(1 — cos 
where XK is written for ~** »...) the term that oc- 


curs in equation 15. The number that will escape in any 
other time, 7), will be 


19. ny = Kn'(1 — cos 0) 

1 
This formula gives a maximum limit to the number of mole- 
cules that will be emitted from the spherical shell with a 
positive component velocity normal to the surface equal to or 
greater than the critical velocity. 

The quantities on the right hand side of equation 19 can 
all be determined from the kinetic theory, except the critical 
velocity c’, which, by combining equations 9 and 12, is given 
by the following: 


20. 


, 
cos 4, 


R 
c 


1 
a being the total acceleration, R the radius of the earth, and 
R, the radius of the spherical shell. 

In the following tables the first three columns specify the 
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four conditions described at the beginning of this section. 
The fourth column gives the critical velocity C’ in kilometers 
per second. The fifth column gives r, or the ratio of the 
critical velocity to the mean velocity. The sixth column gives 
N,, or the number of molecules that will escape during the 
time ¢,, The seventh column gives the number of molecules 
that will escape in one year. And the eighth column gives 
the number of molecules that would have escaped during the 
period of the earth’s existence, supposing that to be 10" years, 
in accordance with Lord Kelvin’s latest figures. 


TABLE 2.—-Hydrogen. 


No. °C 19 | 
5) 11. 5.92 80.24 10, | 33.04% 10, 33.04% 10 
— 66 20 10.5 6.55 45.15 10, 23.58 X 10 23. 58 6 
— 66 20 «10.98 6.85 72.61 104 | 54.28 10 4.28 X 10g 
| —180 10. 90 10. 14 | 66.8 «10 | 43.5 10 43.5 «10 
TABLE 3.— Helium. 
°C. 
‘ S| af | it. 8.37 19.8 10.34 1074) 10.34 X 10794 
—66 200) 10.5 9.27 44.5 X 1049/ 22.10 x 1074, | 22.10 x 
— 60 20 10. 98 978 26.73 X 10 9g 26.73 10 
10. 90 14.5 19.27 x1 91.6 «10 91.6 x10 


| 


The values of NV, were computed from equation 19 and show 
the number of molecules or cubic centimeters of hydrogen that 
would escape from a hydrogen or helium atmosphere under the 
specified conditions. 

Condition No. 4 represents most nearly the condition of the 
outer limits of the earth’s atmosphere: 43.5 x 10~ or less than 
one billioneth of a cubic centimeter of hydrogen would escape 
from a hydrogen atmosphere thus bounded and conditioned in 
10,000,000 years, and 91.6 x 10 e. c. of helium would escape 
from a helium atmosphere similarly conditioned, during the 
same period. Since only a very small part of a cubie centi- 
meter of hydrogen will escape from a hydrogen atmosphere 
during the possible age of the earth, it is evident that the 
amount which is actually escaping from the very attenuated 
hydrogen atmosphere that no doubt exists in the upper strata 
of the earth’s atmosphere is insignificant. The amount of 
helium escaping would be zero. 

There are approximately 10" ¢. c. of air in the earth’s at- 
mosphere and under the most favorable conditions less than 
10" ¢. ¢. of hydrogen would escape from an atmosphere of 
hydrogen whose outer layer was 5° C. and whose density was 
the density of hydrogen at atmospheric pressure, during one 
year. It would under these conditions take 10" years for an 
amount of hydrogen equal to the earth’s atmosphere to escape. 
Under the most favorable conditions it would take 10" years 
for one ec. c. of helium to leave the earth, while under the con- 
ditions assumed by Dr. Stoney it would take 10" years for 22 
c. c. of helium to escape. 

Let us now apply the results attained for an atmosphere of 
hydrogen on the earth to the atmospheres of the moon and 
planets. The relation between the velocities of the molecules 
and the absolute temperature is, 

Go fF 


21. 


The following table gives the temperature centigrade of the 
outer layer of a planet or moon that would enable its atmos- 
phere to escape at the same rate that hydrogen would escape 
from an atmosphere of hydrogen whose outer layer is condi- 
tioned as in (1) and whose critical velocity is five times the 
velocity of the mean square at 0° C., the number of molecules 
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in the hydrogen atmosphere being the same as in the earth’s 
atmosphere and the time allowed for the atmosphere to escape 
being 10° years, or 100 times Lord Kelvin’s age of the earth. 


TABLE 4. 
| Hydrogen. | Air. | Carbondioxide. 
| | t | 4 | ry | 
|—_—— 
km. ‘sec. km. see.) °C. od | 

2.380 | .476 |—256 1, 24 —10 4.7 | 274 6.6 
4.468 | .8936 —209 2.4 894 9.2 | 13871 12.4 
| 9. 540 1,909 |} 20.5) 6.185 5081 19. 27 7403 26.5 
960 —195 2. 66 1139 9.9 1807 13.3 
10.5 | 2. 100 | 291 5.7 9937 | 21.7 14447 29.17 


C’ is the critical velocity in kilometers per second; C, is the 
velocity of the mean square = C'/5; ¢ is the temperature of 
the outer layer of the atmosphere in centigrade degrees, and 
r, is the ratio of the critical velocity to the velocity of the 
mean square at 0° C. 

It is evident, from Table 4, that an atmosphere of hydrogen 
would escape from the moon at a temperature of —256° C., 
an atmosphere of air at —10°, and an atmosphere of carbon- 
dioxide at 274° C. On all the superior planets and at 0° C. an 
atmosphere of air and carbondioxide would be permanent. 


5. THE KINETIC THEORY OF PLANETARY ATMOSPHERES BY DR. BRYAN. 


Dr. Bryan in his paper of 1901, above referred to, on the 
Kinetic Theory of Planetary Atmospheres extends the Boltz- 
mann—Maxwell law of the distribution of the velocity of mole- 
cules to the condition of a planetary atmosphere in which the 
molecules are under an external force and have in addition to 
their velocity of the mean square a velocity due to the rota- 
tion of the planet. 

Assuming the Boltzmann—Maxwell law of velocity distribu- 
tion for a quiescent gas Dr. Bryan finds that the law for the 
molecular distribution in an atmosphere of a rotating planet 
may be expressed in the following form 
22. N—hm + 9/2 +92) — V—4.02( 2+ dE dy dy’ dz’ 
where 7 is proportional to the total number of molecules; 
=’, 7’, are the component velocities in the direction =, 4, 5; 
is the gravitation potential and 2 the angular velocity. 

In this expression the distribution of coordinates and rela- 
tive velocities is the same as if the axis were fixed and 
the potential of the field of force were increased by the term 


This term represents the potential of centrif- 


ugal force due to rotation with angular velocity 2. 

Using this form for the function representing the frequency 
of distribution Dr. Bryan finds that the rate at which the 
molecules of any planetary atmosphere are escaping across a 
concentric spherical surface is given by the formula 


Qr 1 


Where (? = 2 - This formula might be applied to determine 


the rate at which a planet is losing its atmosphere. The above 
law of distribution, however, does not hold beyond a certain 
distance from the planet. In order to find the critical surface 
beyond which the formula (23) does not apply, Dr. Bryan de- 
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termines the condition for the limit of the height of an atmos- 
phere by the following method. 

According to the kinetic theory the termination of an at- 
mosphere is determined by the fact that the density of the 
atmosphere is proportional to 
24. So — patra} 


where = + 7’. 

“Where dv/ dr r the density decreases as we proceed 
outwards from the axis of the planet. It becomes minimum 
when 
25. dv/dr=2'r 
and begins to increase again outward when dv/dr < 2’ r, hence 
the point at which the centrifugal force is just balanced by 
the planet's attraction is the point of minimum density in the 
atmosphere according to the above law of permanent distribu- 
tion. And since the atmosphere does not extend to infinity, 
we conclude that it can not be permanent unless the density 
at the point of minimum density is infinitesimal and practically 
zero.” 

Dr. Bryan then proceeds to calculate the ratio of the density 

of a gas at the surface of the planet to its density at the criti- 
cal surface. This ratio is called the critical density ratio. 
The critical velocity ratio can be very readily calculated, since 
nccording to formula (25) the minimum density at the critical 
surface is proportional to 
26. e—h™ att) 
The condition for permanency of an atmosphere requires that 
this ratio be very large, hence in general it will be sufficient 
to know this ratio correctly to the nearest power of 10 and 
this is shown by tabulating the logarithms of this ratio to the 
base 10. 

If V, is the gravitational potential at the planet’s surface; 
u the velocity of the planet’s equator due to axial rotation; 
V, the combined potential of gravitation and centrifugal force 
at the critical surface, then the logarithm of the critical den- 
sity ratio is equal to 
27. phm (V, + V)) 
where » is the modulus of the common logarithms. 
used was the same as given in Dr. Stoney’s memoir". 

Table 5 gives the calculated density ratio for hydrogen rela- 
tive to the earth. 


The data 


TABLE 5. 


Absolute | Centigrade ‘reat of eriti- 
temperature. ‘| temperature. lensity ratio. 


100° —173° 50. 951 
200° — 73° 25. 475 
oC 27° 16. 987 


The meaning of this table will be made more rune by a 
concrete example. Suppose with Dr. Stoney we take 10" as 
the number of molecules in each cubic centimeter of gas at 
normal pressure, and normal temperature, then at the critical 
surface and at +27° C. there will be 107%-" or approximately 
10‘ or 10,000 molecules per cubic centimeter. At the critical 
surface and at —73° C. there will be 10%-**, or 10-*™, or 
one molecule for every 30,000 cubic centimeters at the critical 
surface. At —173° C. only one molecule will occur in 10” 
cubic centimeters at the critical surface. It is evident that in 
the last two cases a hydrogen atmosphere will be quite per- 
manent, while in the first case a considerable quantity of the 
hydrogen will be in a position to escape. 

The calculation of this critical density ratio may easily be 
extended to the planets. Table 6 gives the logarithms of the 

ratios for hy drogen for several  Feanete. 


1 Table No. 
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TABLE 6 
Planets. 100° absolute. | 200° absolute. 300° absolute. 
Wacinsndiasensesanns 40. 6360 20. 3180 13. 5453 
50. 9510 25. 4750 16, 987 
Mars. 10. 4690 5. 2345 3. 4896 
711. 9400 355. 9700 237. 3100 
165. 9800 82. 9900 55. 3300 


From the magnitude of these logarithms of the critical den- 
sity ratio the permanency of a hydrogen atmosphere on any of 
the planets, with the exception of Mars, is quite evident at 
temperatures below 200° absolute, and for Jupiter and Saturn 
at even higher temperatures. 

Since the logarithm of the critical density ratio is directly 
proportional to the density and inversely proportional to the 
absolute temperature, its value may be easily determined for 
any other gas or any other temperature; thus the logarithms 
of the critical density ratio for helium on the earth and for 
water vapor on Mars are given by multiplying the values for 
hydrogen by 2 and 9, respectively. 

TABLE 7. 


100° absolute. 200° absolute. 300° absolute. 


33. 97 
31. 41 


WO. 95 
47.11 


101. 90 
94. 22 


Helium on the earth ..... 
Water vapor on Mars..... 


The logarithms of the critical density ratio give a very good 
idea in regard to the permanency of an atmosphere on a planet, 
but they do not give the amount of the atmosphere that will 
escape from the planet in any given time. Dr. Bryan has, 
however, also calculated the time required for the escape of 
an amount represented by a layer covering the planet 1 centi- 
meter thick. He used the formula, 

25t 
28. E= 
where £ is the time in years, ¢ the number of seconds in F 
years, and ¢ the mean velocity. 

For hydrogen at 100° absolute temperature and for F equal 
to one year, the following table obtains for logarithm E: 


TABLE 8. 
Hydrogen at —173° C. = 100° absolute. Log. FE. 


From this Dr. Bryan deduces that “If the logarithm of the 
critical density ratio for a given gas at a given temperature 
relative to a given planet is about 14, the total rate of effusion 
of that gas across the critical surface would be equivalent to 
the removal of the amount of that gas present in a layer 1 
centimeter thick over the surface of the planet in a period of 
time comparable with a year.” 

The number of years in which a superficial layer of gas 1 
centimeter thick will escape from a planet may also be calcu- 
lated. The following table obtains for atmospheres of hydro- 
gen and helium on the earth: 


Helium at 


Hydrogen at 
absolute temperature. 


absolute temperature. 


100 200 3.54 x 10% 

150 300 3.06 X 1010 

200 400 8. 40 

250 50) 6. 02 X 105 = 602,000 
300 600 2.22 = 222 


For water vi vapor in “Mars Table 10 obtains: 
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TABLE 10. 
Vapor of water at 
absolute temperature. Years 
200 1,22 x 108 
250 3.37 
300 1.94 x 1016 
400 2.40 X 10° = 2, 400,000,000 
500 4.28 104 = 42,800 
600 1,06 X 1 = 106 


Dr. Bryan arrives at the following conclusions: 


1. The earth’s attraction is capable, according to the kinetic theory, 
of retaining a gas of twice the weight of hydrogen in the form of a (prac- 
tically) permanent atmosphere of uniform temperature as high as any 
temperature commonly existing in its present atmosphere. 

2. The vapor of water is similarly capable, according to the kinetic 
theory, of existing on Mars in the form of a (practically) permanent 
atmosphere of uniform temperature at any ordinary temperature. 


It appears from the foregoing that according to the kinetic 
theory the assumption that helium, because of its frequently 
recurring high molecular velocities, is escaping from the earth’s 
atmosphere is not warranted, and, therefore, the conclusion 
that the vapor of water can not be retained by Mars is not war- 
ranted, at least under the conditions usually assumed for their 
atmospheres. 

This paper would, however, not be complete without a refer- 
ence to Dr. Stoney’s reply’ to the papers “On the Escape of 
Gases from Planetary Atmospheres According to the Kinetic 
Theory,’’ by the writer, and “The Kinetic Theory of Planetary 
Atmospheres,’’ by Dr. Bryan. 

In his reply Dr. Stoney argues that the Boltzmann-Maxwell 
distribution will not account for the number of molecules 
attaining a velocity many times greater than the velocity of 
the mean square. Dr. Stoney concludes* that out of N 
free paths the actual number whose speed lies between v and 
v+dvis 
29 N (= oa 0) dv 
where = is the probability function, which according to the 
Boltzmann-Maxwell law, is a function of v only, while 3 isa 
function of the variables, v, h, n’, @, t, ete. 

Where v is the speed; n, the number of molecules; n’, the 
number of encounters; @, the average duration of the free 
path; /, the average duration of an encounter; and where etc. 
stands for any other variable that might influence the value of 4. 

Allowing the validity of this equation it seems from the na- 
ture of the functions ¢ and = that 3 can not be many times 
greater than =. But even if ¢ could by some means attain to 
the value of 100 = or 10,000 = the permanency of an atmos- 
phere of helium on the earth would not be materially affected, 
as will be evident by referring to Tables 2, 7, and 9. The fact 
that 3 is a function of variables that may be either positive or 
negative would indicate that its value can not be large compared 
with the value of =, if indeed its value is not zero. 

The value of Dr. Stoney’s researches on the permanency of 
atmospheres must be determined more from the fact that they 
have opened up new fields of inquiry, and paved the way for 
the development of the kinetic theory of atmospheres, than 
from the specific result reached by the a priori method. 

More recently M. E. Rogowsky’ has discussed planetary at- 
mospheres, but since he based his calculations on the results 
furnished by Dr. Stoney’s memoir his conclusions, some of 
which are indeed very remarkable, must be modified in accord- 
ance with his note in Nature for July 3, 1902, i. e., in accord- 
ance with the results arrived at by the kinetic theory. In 
summing up these researches on the escape of gases from plane- 


? Astrophysical Journal, 11, pp. 251, 357, 1900. 


Sloe, cit. 22, pp. 363. 
® Astrophysical Journal, November, 1901. 
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tary atmospheres and the kinetic theory of planetary atmos- 
pheres we conclude: 

1. That helium forms a constituent though very smail part 
of the earth’s atmosphere,” and that according to the kinetic 
theory the earth will retain an atmosphere of helium at tem- 
peratures much higher than those that are known to prevail. 

2. That the vapor of water will remain on the planet Mars 
at ordinary temperatures. 

3. That according to the kinetic theory the moon, if it had 
a mean temperature of 0° C. would lose an atmosphere of nitro- 
gen and oxygen. 

4. That all the planets can retain atmospheres similar to the 
earth’s atmosphere, and that the superior planets can retain 
atmospheres composed of gases much lighter than hydrogen. 


CLIMATOLOGY OF COSTA RICA. 
Communicated by H. Prrrrer, Director, Physical Geographic Institute. 


[For tables see the last page of this Review preceding the charts. ] 


Notes on the weather.—On the Pacific slope the rain has been 
very scarce, the total amount for the month remaining in most 
cases inferior to the third part of the normal fall. As an im- 
mediate consequence, the coffee crop has been greatly dimin- 
ished by premature ripening and by the havoc of several insect 
pests, the development of which has been favored by the prevail- 
ing drought. In San Jose the pressure has been about normal, 
the temperature slightly above the mean; rainfall 163 mm. 
against 241, normal; sky generally cloudy. On the Atlantic 
slope the rain has continued in excess of previous years, with 
the usual accompanying landslides and inundations. 

Notes on earthquakes.—August 6, 0" 10" p. m., slight shock, 
E-W, intensity I, duration 2 seconds. August 11, 7" 20" p.m., 
slight shock, NE-SW, intensity II, duration 3 seconds. Au- 
gust 12, 8" a. m., strong shock, E—W, intensity III, duration 6 
seconds. August 13, 5" 55" a. m., tremors with several inter- 
ruptions, total duration 8 seconds. August 16, 2°17" a. m., 
several consecutive shocks, E—W, intensity III, duration 20 
seconds. August 18, 11" 31™ p. m., sensible shock, E—W, in- 
tensity III, duration 12 seconds. 


HAWAIIAN CLIMATOLOGICAL DATA. 
By Curtis J. Lyons, Territorial Meteorologist. 


GENERAL SUMMARY FOR AvGusT, 1902. 


Honolulu.—Temperature mean for the month, 78.5°; normal, 
77.7°; average daily maximum, 83.7°; average daily minimum, 
74.2°; mean daily range, 9.5°; greatest daily range, 13°; least 
daily range, 5°; highest temperature, 86°; lowest, 72°. 

Barometer average, 29.971; normal, 29.980; highest, 30.09, 
29th; lowest, 29.86, 4th; greatest 24-hour change, that is, from 
any given hour on one day to the same hour on the next, .07; 
lows passed 4th and 24th; highs, 15th and 29th. 

Relative humidity average, 70.5 per cent; normal, 68.5 per 
cent; mean dew-point, 67.3°; normal, 66°; mean absolute mois- 
ture, 7.32 grains per cubic foot; normal, 7.01 grains; dew on 
grass, 0. 

Rainfall, 1.74 inches; normal, 1.97 inches; rain record days, 
25; normal, 18; greatest rainfall in one day, 0.26 on the 14th; 
total at Luakaha, 9.08 inches; normal, 11.02 inches; total at 
Kapiolani Park, 0.42 inch; normal, 0.71 inch. 

The artesian well level fell during the month from 33.40 to 
33.10 feet above mean sea level. August 31, 1901, it stood 
at 33.30. The average daily mean sea level for the month was 
9.78 feet, the assumed annual mean being 10.00 above datum. 
For August, 1901, it was 10.38. Trade wind days, 30 (3 of 

1° Chemical News, 1895. Heinrich and Kayser. Nature, September 28, 
1898. E.C. C. Baly. Nature, September 28, 1898. Ramsay & Travers. 
Nature, October 13, 1898. William Crookes. Nature, July4, 1901. Prof. 
James Dewar. ‘ 
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north-northeast); normal number for August, 29. Average 
force of wind (during daylight), Beaufort scale, 3.6. Average 
cloudiness, in tenths of sky, 4.2; normal, in tenths of sky, 4.0. 

Approximate percentages of district rainfall as compared 
with normal: South Hilo, 160 per cent; North Hilo, 220 per 
cent; Hamakua, 210 per cent; Kohala, 125 per cent; Waimea 
(Hawaii), 200 per cent; Kona, 68 per cent; Kau, 40 per cent; 
Puna, 200 per cent; Maui, 160 per cent; excepting Wailuku, 
40 per cent; Oahu, 85 per cent; excepting Kahuku, 200 per 
cent; Kauai, 145 per cent. The rain on Oahu has been fre- 
quent but not of much volume. 

Rainfall data for August, 1902. 


& 
Stations. | Stations. | 
= | > = 
< | < 
HAWAII OAHU. Inches. 
HILO, and ne. Feet. | Inches. Punahou (W. B.), sw........ 47 1.74 
50 | 1839) Kulaokahua, sw............. | 50 1,04 
100 20.85 U.S. Naval Station, sw...... 6 1.12 
1,250 3478 Kapiolani Park, sw.......... 10 0.42 
Pepeekeo ......... | 100, 15,74) Manoa (Woodlawn Dairy),c., 285 6. 64 
| 200) 1840 School street (Bishop), sw...) 50 2.04 
300 22.41 Insane Asylum, sw.......... 30 1, 76 
Laupahoehoe ......... 500) 27.86 Kalihi-Uka, sw.............. 7.37 
400) 20.11 Nuuwanu (W. W. Hall), sw...) 50 1. 63 
HAMAKUA, ne. Nuuanu (Elee, Station), sw... 405 4. 60 
250 14.66 Nuuanu (Luakaha), c....... | 850 9. 08 
nin 750 | 11,82 || Waimanalo, ne.............. 25 1.10 
Paauhau (Mill)............... 300 & 25 || Maunawili, ne............... B00 3. 01 
Honokaa (Muir) ............. 425 9.59 || Ahuimanu, ne............... | 350 4.72 
Kohala ( Mission) 6.80 Ewa Plantation,s............ 0. 00 
Kohala (Sugar Co.) 7.10 | Moanalua, sw.. ......... . 0. 81 
Hawi Mill........ - 6.52 U.S, Magnetic station .. 0. 00 
6.16 Rhodes gardens (Manoa) 9. 68 
KONA, W Experiment Sta., U.S....... 2.40 
RTT 5.18 | Nahuina(Castle)............ 7. 87 
5.17 KAUAL. 
| 2.53 Lihue (Grove Farm), e...... | 200 3. 29 
KAU, 8@. Lihue (Molokoa), e.......... | 300 4.31 
Kahuku Ranch............... 1, 680 8.45 | Lihue (Kukaua),e........... 1,000 6. 96 
Honuapo | 0.98 | Kealia,e.. 1 0.77 
1.30 Hanalei,n................... | 10; 9.02 
PUNA, @. Wahiawa Mountain, s....... 2,100 14.45 
Voleano House 4,000 14.34 (Residence) ....... 850 4.39 
Olaa, Mountain View ........ 450 5. 81 
110 | 10,58 || East Lawai.................. 
MAUL |” 200 2% 
Waiopae Ranch, s............ 700) 1.36 | | 
Kaupo (Mokulau), 8.......... | 285) 9.08 Delayed June reports. 
| 300 9.52 | Honokaa (Meinicke)........ 1.15 
oc | 700 | || Hilo (town) | 8. 49 
Kula (Waiakoa), n........... 2, 700 2.58 Kahuku, Kau... 3.09 
40 1, 7.80 Hawi Mill..... 3.70 
Haleakala Ranch, 3.13 Kaumana..... 13.80 
0.40 || Puuohua........... | 12.38 


Nore.—The letters n, s e, w, and c show the exposure of the station relative to the winds, 


Mean temperatures: Pepeekeo, Hilo district, 100 feet eleva- 
tion, mean maximum, 78.3°; mean minimum, 71.8°; Waimea, 
Hawaii, 2,730 elevation, 76.8° and 66.0°; Kohala, 521 elevation, 
79.3° and 69.1°; Waiakoa, Kula, Maui, 2,700 elevation, 85.3° 
and 62.4°; Ewa Mill, 50 elevation, 86.1° and 72.0°; United 
States Magnetic Station, 50 elevation, 89.7° and 71.9°; United 
States Experiment Station, Jared W. Smith, 350 elevation, 
85.2° and 72.1°; W. R. Castle, Honolulu, 50 elevation, highest, 
87°; lowest, 71°; mean, 78.6°; Waikiki Beach, 10 elevation, 
83.7° and 75.3° 

Nore.—The mean temperature of a station in Hawaii should 
be considered as the mean of maximum and minimum, minus 
0.7°. 

Ewa Mill mean dew point, 67.0°; mean relative humidity, 
70.4 per cent; United States Magnetic Station, 65.5 and 65.0 
per cent; Kohala, Dr. B. D. Bond, 69.3° dew-point, 84.0 per 
cent relative humidity. 

Earthquakes reported: Pepeekeo, Hilo, 8th, 2.15 p. m., Hilo, 
15th, 2.25 p. m.; Hilo, 25th; Papaaloa, 26th, 7 p. m.; 27th, 3 
a.m. Lake of molten lava 400 feet in diameter appeared in 
the bottom of Halemaumau pit in Kilauea crater on the even- 
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ing of the 25th, said to be 800 or more feet below general floor 


of crater, but rising. 
Afterglows noticed, but not as brilliant as in the previous 


months. 
Electric storms near Honolulu 3d and 4th, 19th and 20th; 


on Hawaii 6th, 20th, 21st. This number is rare for this month. 
Heavy surf noted, Hawaii, 3d, 14th, 21st, 30th; Honolulu, 
25th. Strong winds, 12—15th, 28th—31st. 


OBSERVATIONS AT HONOLULU. 


The station is at 21° 18’ N., 157950’ W. It is the Weather Bureau station Punahou. (See 
fig. 2, No. 1, in the Montuty Weatuer Review for July, 1902, 
Hawaiian standard time is 10° 308 slow of Greenwich time. 

is 10% 31 slow of Greenwich. 

Pressure is corrected for temperature and reduced to sea level, and the gravity correction, 
—0.06, has been applied. 

The average direction and force of the wind and the average cloudiness for the whole day 
are given ne. wn they have varied more than usual, in which case the extremes are given. 
The scale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, or values of 
= force, or amounts of cloudiness, connected by a dash, indicate change from one to the 
other. 

The rainfall for twenty-four hours is measured at 9 a. m. local, or 7.31 p. m., Greenwich 
time, on the respective dates. 

The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet above 
ground. Ground is 43 feet, and the barometer 50 feet above sea level. 


Meteorological Observations at Honolulu, August, 1902. 


ge 365. 
local mean time 


| During twenty-four hours preceding 1 p. m. Greenwich | > 
| time, or 1:30 a. m. Honolulu time. 
| cane. | Wind. pressures. | 
= s3 igs; 2 | s 
j | 
| | | a, | | 
29.96/75 | 70 [84 | 69 | 67.7 75 | ne. 80.00 29.93 0.00 
29.97/77 | 70.5985 | 75 | 68% 71 | ne. 3) 2/3001 29.94 OOF 
29.9876 | 70.5985 | 76 | 67.3 68 | ne 4 30.03 29.97 0.02 
| 29.8977 | 72 983 | 74 | 69.7 76 | ne. 30.01 29.89 0.05 
29.82 74 | 727983 | 75 70.0 79 | sens. 1) 29.95 29.86 0.37 
| 29.96/74 | 72 [84 | 72 | 71.0 81 | ne. 1 10-4 30.02 | 29.93 0.08 
7.....| 29.99 | 7 70.5 8 | 73 | 70.0 76 | ne 4) 30.08 29.95 0.00 
8. 98/75 | 69 985 | 75 | 67.7 68 | ne. 3) 3/3002 29.95 
29.93 74 | 68 [84 | 74 | 66.0 67 | ne. 3 1/2998 29.90 0.02 
29.93 74 69 [82 64.7 67 | ne. 3-162 29.98 29.91 0.01 
(29.96 76 70 983 | 72 | 66.7 74 | nne. 30.00 29.93 0.04 
30.00 78 | 72 985 | 73 | 68 | ne. (34 30.05 2995 0.03 
29.99/76 | 71 | 75 | 69.0 72 | ne. 45 7-3 | 30.04 29.96 0.06 
29.9677 | 71.5979 | 74 | 71.5 83 | ne. 45) 30.02 | 29.94 0.26 
29.99 76 | 67.5183 | 76 | 68.0 70 | ne. 45° 84 3004 29.96 0.01 
29.99 | 7 69 [84 | 76 | 64.0 63 | | 64) 3) 30.05 29.96 0.00 
29.97/76 |69 [83 | 75 | 65.0 65 | ne. 30.06 | 29.97 0.06 
18..... 29.96/75 | 70 | 72 | 66.5 68 | ne. | 4. 4| 30.00 29.93 0.07 
29.96/76 70 | 74 | 68.5 77 | ne. | 8| 7| 29.99 29.92 0.27 
29.97/75 | 71 | 72 | 67.5 71 | ne. 29.94 0.16 
29.95 77 (71 [83 | 73 | 68.0 73 | ne. 3001 29.93 0.03 
(22.94 76 | | 35 68.3 72 |ene. | 34) 5 | 29.99 29.92 0.03 
29.9376 | 70 [84 | 73 | 67.7 70 | ne. | | 2-4 29.98 29.91 0.00 
29.92 77 (70 | 75 | 66.7 68 | ne. 24 29.96 29.91 0.01 
25.....| 29.94 76 | 70.5985 | 75 | 67.5 70 | ne. (34/42) 29.99 29.90 0.06 
29.94 76 | 69.5984 | 73 | 66.7 69 | ne. 29.98 29.91 0.00 
29.94 | 77 69.5 84 | 75 | 66.7\ 67 | ne 34) 2/2998 29.90 0.01 
29.98 | 69 | 74 | 66.0 67 | +3 | 4 30.01 29.9 0.05 
29..... 30.0077 | 69 P84 | 75 | 65.7, 65 | ne. 30.04 29.96 0.00 
30.03 77 | 84 | 76 | 65.0 64 | ne 30.09 30.01) 0.01 
(69 [83 | 76 64.5 63 | ne | +5 | | anos 29.97, 0. 06 
| | | 
Means. 29, 962, 76.0 | 70.1 | 83.7 74.2 67.3 70.5...... $6 4.2 | 30, O12 29, 987)...... 
| | | | | 
' | 


Mean temperature for August, 1902, (6 +2+49+3)=78.5; normal is 77.7. Mean pres- 
sure for August, 1902, (9-4-3 + 2) = 29.971; normal is 29.979. 

* This pressure is as recorded at 1 p. m., Greenwich time. 
served at 6 a. m., local, or 4.31 p. m., Greenwich time. { 
(6+94+2+49)+4 Beaufort scale. 


TEXT-BOOKS AND WORKS OF REFERENCE FOR STU- 
DENTS OF ELEMENTARY METEOROLOGY. 
W. F. R. Putcurps, in charge of Library, etc. 


Many inquries regarding text-books and reference works 
suited to the wants of teachers and students of elementary 
meteorology have come to the Weather Bureau as incidental 
to the increasing attention paid to meteorology in the public 
schools and in many of the higher educational institutions. 
From time to time the writer has noted the titles of the works 
he has had occasion to suggest as answering some one or more 
of the various purposes and wants of the different inquirers, 


These temperatures are ob- 
ese values are the means of 
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As a result a number of titles have been brought together, 
which, with the addition of some others that occur as being of 
use in one or another way to teachers and students, consti- 
tute the appended list. Most of the titles named are those of 
works dealing with the general subject of meteorology, but 
whoever consults any one or more of them, especially those of 
recent issue, will find references to other works, not named 
in the list, which may be profitably consulted. References 
will also be found to papers and other publications dealing 
with the special problems of meteorology. In fact it is be- 
lieved that this list will be found a sufficient ground, work or base 
of reference, for those desiring to prosecute more thoroughly 
the interesting study of meteorology. To those who desire 
the most elementary knowledge or wish to begin with the 
simplest recitals, the works of Archibald, Abercromby, Dick- 
son, Chambers, Giberne, Harrington, Moore, and Scott are 
suggested. For intermediate use, the works of Davis, Russell, 
and Waldo, and for more advanced purposes the publications of 
Brillouin, Abbe, Ferrel, Bigelow, and Hann are recommended. 


Abbe, Cleveland. Short Memoirs on Meteorological Subjects. 
Appendix to the Annual Report of the Smithsonian Institution for 
1877, pp. 376-478. 8vo. Washington, 1878. 

Abbe, Cleveland. Mechanics of the Earth's Atmosphere. (Smith- 
sonian Miscellaneous Collections No. 843.) 324 pp. 8vo. Wash- 
ington. 1891. 

Abbe, Cleveland. Meteorological Apparatus and Methods. (Form- 
ing Part 2 of the Annual Report of the Chief Signal Officer for 
1887.) 388 pp. 8vo. Washington. 1887. 

Abercromby, Ralph. Weather: A popular exposition of the na- 
ture of weather changes from day to day. 491 pp. 12mo. Lon- 


don. 1887. 
Allingham, William. Manual of Marine Meteorology. 195 pp. 
12mo. London. 1900. 


Angot, A. Traité ¢lémentaire de météorologie. 423 pp. 4to. 
Paris. 1899. 

Arago Francois. Meteorological Essays. 540 pp. 8vo. London. 
1855. ‘ 

Archibald, Douglas. Story of the Earth's Atmosphere. 194 
pp. 16mo. New York. 1897. 

Assmann, Richard and Berson, Arthur. Wissenschaftliche 
Luftfahrten. 3 Vol. 162 pp., 717 pp., 313 pp. 4to. Braunschweig. 
1899-1900. 

Bartholomew, J. G. and Herbertson, A. J. Atlas of Meteoro- 
logy. Edited by Alexander Buchan. (Bartholomew's Physical 
Atlas, Vol. III.) 54 pp. 34 pl. 12 by 18 inches. (Comprising 
about 400 charts.) London. 1899. 

Bebber, W. J. van. Hygienische Meteorologie. 340 pp. 8vo. 
Stuttgart. 1895. 

Bebber, W. J. van. Lehrbuch der Meteorologie. 403 pp. Svo. 
Stuttgart. 1890. 

Bigelow, Frank Hagar. Storms, Storm-tracks, and Weather 
Forecasting. United States Weather Bureau Bulletin No. 20. 87 
pp. S8vo. Washington. 1897. 

Bigelow, Frank Hagar. Report on the International Cloud Ob- 
servations. May 1, 1896, to July 1, 1897. 787 pp. 4to. Wash- 
ington, 1900. (Forming Vol. 2 of the Report of the Chief of the 
Weather Bureau. 1898-1899. 

Blanford, H. F. Indian Meteorologists Vade Mecum. Calcutta. 
1877. 266 pp. 

Blanford, H. F. A Practical Guide to the Climates and Weather 
of India, Ceylon, and Burmah and the Storms of the Indian Sea. 
382 pp. Svo. London. 1889. 

Blodget, L. Climatology of the United States. 536 pp. 4to. 
Philadelphia. 1857. 

Boérnstein, R. Leitfaden der Wetterkunde. 189 pp. 8vo. 1901. 

Brillouin, Marcel. Mémoires originaux sur la circulation général 
de l'atmosphére. 20,163 pp. 8vo. Paris. 1900. 

Buchan, Alexander. Handy Book of Meteorology. 383 pp. 12mo. 
London. 1868. 

Buchan, Alexander. Report on atmospheric circulation. Chal- 
lenger Reports.’’ Vol. Il. 744 pp. 1889. 4to. 

Chambers, George F. Story of the Weather. 232 pp. 24mo. 
London. 1897. 

Coffin, J. H. Winds of the Globe, or the Laws of Atmospheric Cir- 
culation over the Surface of the Earth. 768 pp. 4to. Washing- 
ton. 1876. 

Davis, William Morris. Elementary meteorology. 367 pp. 8vo. 
Boston. 1898. 

Deutsche Seewarte. Segelhandbuch fiir den Stillen Ozean. 928 
pp. 4to. Hamburg. 1897. 
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Dickson, H. N. Meteorology. The elements of weather and cli- 
mate. 192 pp. 12mo. London. 1893. 

Wilhelm. Law of Storms. 331 pp. 8vo. Lon- 

on. 862. 

Dunwoody, H. H. C. Summary of Internatioual Meteorological 
Observations. United States Weather Bureau Bulletin A. 10 pp. 
59 charts. 18 by 24inches. Washington. 1893. 

Encyclopaedia Britannica. (‘th edition.) Articles on Climate by 
Alexander Buchan and Meteorology by Alexander Buchan and Bal- 
four Stewart. (See also the additions known as the 10th Edition, 
1902.) 

Espy, James. The Philosophy of Storms. 592pp. 8 vo. Bos- 
ton, 1841. 

Espy, James. First Report on Meteorology to the Surgeon Gen- 
eral of the United States Army. 4 pp. 4to. 1843; also 2d and 
4th reports 1850, 1857. 

Ferrel, William. A Popular Treatise on Winds: Comprising the 
general motions of the atmosphere, monsoons, cyclones, tornadoes, 
waterspouts, hailstorms, etc. 420 pp. 8vo. New York. 1889. 

Ferrel, William. Recent Advances in Meteorology, systematically 
arranged in the form of a text-book. (Forming Part 2 of the An- 
nual Report of the Chief Signal Officer for 1885.) 440 pp. 8vo. 
Washington. 1886. 

Findlay, Alexander George. Directory for the Navigation of 
the North Pacific Ocean. 1346 pp. 8vo. London. 1886. 

Findlay, Alexander George. Memoir, descriptive and explana- 
tory of the Northern Atlantic Ocean. 892 pp. 8vo. London. 
1879. 

Findlay, Alexander George. Text-book of Ocean Meteorology. 
259 pp. 8vo. London. 1887. 

Flammarion, Camille. L’'Atmosphére, Météorologie populaire. 
8U8 pp. 4to. Paris. 1888. 

——. Translated into English by J. Glaisher. 453 pp. 8vo. 1873. 

Greely, Adolphus Washington. American Weather. A popu- 
lar exposition of the phenomena of the weather, including chapters 
on hot and cold waves, blizzards, hailstorms, and tornadoes. 298 
pp. 8vo. 1888. 

Giberne, Agnes. Ocean of Air. Meteorology for beginners. 352 
pp. 12mo. London. 1891. 

Hann, J. Handbuch der Klimatologie. 2d Edition. 3 Vols. 8vo. 
Stuttgart, 1897. 

——. English translation by R. DeC. Ward. (In Press.) 

Hann, J. Atlas der Meteorologie. ( Berghaus’ Physikalischer Atlas 
Abtheilung III). 12 pp. 12 plates. 8 by 13 inches. Gotha. 1887. 

Hann, J. Lehrbuch der Meteorologie. 819 pp. 8vo. Leipzig. 
1901. 

Harrington, Mark W. About the Weather. 262 pp. 12mo. 
New York. 1899. 

Henry, Alfred Judson. Rainfall of the United States. United 
ag Weather Bureau Bulletin D. 58 pp. 4to. Washington. 
1897. 

Henry, Joseph. Papers on meteorology, in Vol. 2 of his Scientific 
Writings. Smithsonian Miscellaneous Collections. Vol. 30. 559 
pp. 8vo. Washington. 1886. 

Herbertson, Andrew John. Distribution of Rainfall over the 
Land. 70 pp. 8vo. London. 1901. 

Houdaille, F. Météorologie agricole. 204 pp. 12mo. Paris. 
Not dated. 

Johnson's New Universal Cyclopaedia, Article on Meteoro- 
logy by Cleveland Abbe. 1878. 

Johnson's Universal Cyclopaedia, Articles on Climate and 
Meteorology by M. W. Harrington. 1892. 

Kamtz, Ludwig Friedrich. Lehrbuch der Meteorologie. 3 Vols. 
526 pp., 615 pp., 563 pp. 8vo. Leipzig. 1831. Halle, 1832-36. 

——. Vorlesungen tiber Meteorologie. 8vo. Halle, 1840. 


——. Cours complet de météorologie, traduit et annoté par Ch. Mar- 
tins. Paris. 1843. 

——. Complete Course of Meteorology. Translated by C. V. Walker. 
620 pp. London. 1845. 

Kastner, K. W.G. Handbuch der Meteorologie. 3 Vols. 502 pp., 
655 pp., 638 pp. Erlangen. 8vo. 1823-1830. 

Loomis, Elias. Treatise on Meteorology. 313 pp. 8vo. New 
York. First edition 1870, last edition 1883. 

Mann, Robert James, Laughton, John Knox, Strachan, 
Richard, Ley, W. Clement, Symons, George James, 
Scott, Robert H. Modern Meteorology. Six lectures under the 
auspices of the Meteorological Society in 1878. 

Maryland Weather Service. [Special Publication.] Vol. 1. 
566 pp. 4to. Baltimore. 1899. 

Mohn, H. Grundziige der Meteorologie. 5th Edition. 431 pp. 8vo, 
1898. 

Moore, John William. Meteorology, Practical and Applied. 466 
pp. 12mo. London. 1891. 

Paulsen, Adam. Nautisk Meteorologi til brug for Navigations- 
skoler. 112 pp. 8vo. 1899. 
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, Henry. The Sailor's Horn-Book for the Law of 
Storms. 6th edition. 1876. 

Pinke, F. Leerboek der Maritieme Meteorologie en Oceanografie. 

Plumandon, J. R. Les poussiéres atmosphériques. Leur circu- 
lation dans l'atmosphére et leur influence sur la santé. 130 pp. 
16mo. Paris. Not dated. 

176 pp. 8vo. Helder 1897. 

Ramsey, William. Gases of the atmosphere. 240 pp.  8vo. 
London. 1896. 

Reid, William. Attempt to develop the Law of Storms. 538 pp. 
8vo. London. 1850. 

Report of the International Meteorological Congress held 
at Chicago, 1893. Parts I-III. 793 pp. 8vo. Washington. 
1894. 

Roster, Giorgio. Arifiatmosferica. 555 pp. 12mo. Milano. 1889. 

Russell, Thomas. Meteorology. 200 pp. 8vo. New York. 1895. 

Russia. Central Physical Observatory. Atlas climatologique de 
l'Empire de Russie. 89ch. 15 by 20 inches. St. Petersburg. 1900. 

Schmid, Ernst Erhard. Lehrbuch der Meteorologie. With atlas. 
1025 pp. 8vo. Leipzig. 1860. Atlas, 21 charts. Leipzig. 1860. 

Scholtz, Wm. OC. South African Climate. 200 pp. 8vo. Lon- 
don. 1897. 

Scott, Robert H. Elementary Meteorology. 4th edition. 424 pp. 
12mo. 1887. 

Scott, Robert H. Weather Charts and Storm Warnings. 3d edi- 
tion, 235 pp. 12mo0. London. 1887. 

Silvado, Americo Brazilio. Instruccoes meteorologicas. 298 
pp. 4to. Rio de Janeiro. 1900. 
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Solly, S. Edwin. Handbook of Medical Climatology. 479 pp. 
8vo. Philadelphia. 1897. 

Supan, Alexander. Verteilung des Niederschlags auf der festen 
Erdoberflache. 107 pp. 4to. Gotha. 1898, 

Trabert, Wilhelm. Meteorologie. 150 pp. 24mo. Leipzig. 1896, 

Voeikov, Aleksandr Ivanovich. Klimate der Erde. 2 parts. 
396 pp., 445 pp. Jenna. 1887. 

Waldo, Frank. Elementary Meteorology. 373 pp. 12mo. New 
York. 1896. 

Waldo, Frank. Modern Meteorology. 383 pp. Svo. New York. 
1893. 

Ward, Robert DeCourcy. Practical Exercises in Elementary 
Meteorology. 212 pp. 8vo. Boston. 1899. 

Weber, F. Parkes, and Hinsdale, Guy. Climatology, Health 
Resorts, and Mineral Springs. Vols. 3 and 4o0f System of Physio- 
logic Therapeutics. 8. Solis-Cohen, Editor. Philadelphia. 1901, 


SOME RECENT WORKS ON PHYSICAL GEOGRAPHY, IN WHICH WILL 
BE FOUND MUCH RELATING TO METEOROLOGY AND CLIMATE, 


Davis, W. M. Physical Geography. 446 pp. 12mo. Boston. 1899, 

Hughes, William. A Class-Book of Physical and Astronomical 
Geography. 332 pp. 12me. London. 1899. 

Mill, Hugh Robert. The Realm of Nature, an outline of Physio- 
graphy. 379 pp. 12mo. New York. 1894. 

Tarr, Ralph S. Elementary Physical Geography. 509 pp. 12mo, 
New York. 1897. 


EXPERIMENTAL AGRICULTURE AT METEOROLOGICAL 
STATIONS. 


According to the Experiment Station Record, Vol. XIII, 
No. 8, page 708, the system of agricultural meteorological 
stations in Russia is especially worthy of commendation. In 
1897 the Russian Department of Agriculture and Imperial 
Domain established a system of stations for the purpose of 
bringing observations on meteorology and agricultural phe- 
nomena into closer relationship, with a view to determining 
more definitely the effect of various meteorological conditions 
on crop production: 


Each meteorological station has connected with it a series of plats, not 
exceeding 1 deciatine (2.7 acres) each in area, on which various crops 
are grown. Adjacent to the plats are arranged the meteorological ap- 
paratus for measuring the temperature and humidity of the air, intensity 
of the sunlight, direction and velocity of the wind, ete. On the plats are 
installed a rain gage, thermometers for determining the temperature of 
the soil at the surface and at different depths, and likewise apparatus for 
determining the humidity of the soil and measuring the snowfall. Pheno- 
logical observations are made systematically on the crops under cultiva- 
tion, and a record is kept of the different stages in the development of 
the plant, of all the work done on the plats, any injuries caused by 
meteorological or other factors, and the final yields of grain and straw. 
In addition to these observations some stations study the underground 
waters, the intensity of the sun's energy, the relations of the atmospheric 
conditions to cultivation of the soil, and similar matters. 

The stations differ in their equipment; those of the second class have 
only the more common apparatus, and their studies are therefore of a 
more limited character. 

The agricultural meteorological stations are for the most part con- 
nected with the experiment stations, experimental fields, and agricultural 
schools, although some are located on private estates. In addition to 
the stations there are a large number of ‘observation plats,’’ which are 
provided with simpler meteorological apparatus, some having, also, ap- 
paratus for the determination of soil moisture. 

Early in 1901, when the official report was prepared, there were 65 of 
these agricultural-meteorological stations, 21 of which were of the first 
class and 44 of the second class, and 113 observation plats, 90 of which 
were provided with apparatus for studying soil moisture in addition to 
the atmospheric conditions. The meteorological bureau, in addition to 
its work in agricultural meteorology, is elaborating plans for weather 
forecasting, although little has been done in that direction as yet. 

The list of publications of the Meteorological Bureau of the Russian 
Department of Agriculture includes papers on the practical importance 
of agricultural meteorology, instructions for making the simplest agri- 
cultural-meteorological observations, an article on the relation of the 
cereal crop to sun spots and meteorological factors, and a review of the 
observations of the agricultural-meteorological stations of central Rus- 
sia, together with a number of more popular publications on the rela- 
tion of meteorological conditions to crop production. 

This is evidently the most extensive and systematic series of institu- 


tions for the study of agricultural meteorology that has been inaugurated 
by any country, and its work will be followed with much interest. If 
nothing more is done than to work out satisfactory methods and a basis 
for correlating the meteorological and soil conditions with the produc- 
tion of staple crops, the results will be of widespread importance, and 
will pave the way for similar studies by the experiment stations in vari- 
ous countries. 


MOUNTAIN STATIONS FOR METEOROLOGY. 


The observatory on the summit of Ben Nevis and the corre- 
sponding low-level observatory at Fort William were estab- 
lished in 1883 at a time when the importance of obtaining sys- 
tematic records of what is called the free atmosphere, at a con- 
siderable elevation above sea level was felt as one of the most 
pressing needs of meteorology. Since those days the employ- 
ment of the kite and the sounding balloon has enabled us to 
attain still greater elevations than were considered possible at 
that time. But these two great improvements must always be 
very much restricted in their application to meteorology, they 
can not give us continuous records. The latter are still needed 
and will in fact continue to be necessary for generations to 
come, and their records can only be properly interpreted and 
utilized when combined with the occasional records that are 
obtained by the use of the kite and balloon and by the study 
of the upper clouds. 

Meteorology considered as a system of research into the 
laws of the motions of the atmosphere is not a matter that 
can be prosecuted successfully by any short-lived spasmodic 
or discontinuous system of work, it must be undertaken by 
permanent cooperation and the long-continued labors of all 
nations; the important mountain observatories should espe- 
cially be maintained intact from generation to generation with- 
out any thought of discontinuing their work. Each pair of 
high and low stations is really of more importance to meteoro- 
logy than any dozen stations at sealevel. The time will doubt- 
less come when Mount Washington, Pikes Peak, and numerous 
other high stations in this country will be permanently occu- 
pied. The reports from both of these stations were frequently 
of great use to the Editor in his early forecast work, and it is 
only a question of time when we shall learn how to make use 
of them on every occasion. Meanwhile we quote the follow- 
ing remarks by Sir Arthur Mitchell, Honorary Secretary of the 
Scottish Meteorological Society with reference to the Ben Nevis 
Observatory: 


In the work of the two Ben Nevis observatories, the directors did all 
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that was possible to render the observations useful in forecasting. They 
could not themselves issue forecasts. This, indeed, can only be done 
from a central office receiving information by wire, at short intervals, 
from a great many stations, near and remote. 


The directors started in 1883 with the intention of performing a big 
and costly experiment in atmospheric physies, which, in their opinion, 
ought to cover a sun-spot period, that is, from eleven to twelve years. 
This experiment they have been able to complete by the aid of public 
generosity. For the first seven years after 1883, when the observatory 
at the top of Ben Nevis was opened, there were no hourly observations 
at sea level for purposes of comparison, so that the experiment began in 
a complete form only twelve years ago, 1890, when the low-level ob- 
servatory at Fort William was also opened. 
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It will be borne in mind that the directors consist of men of high 
scientific standing—no higher could be found—and the members of the 
Scottish Meteorological Society should know that these gentlemen con- 
tinue to hold the opinion expressed at the meeting of the British Asso- 
ciation, at Manchester in 1887, namely, ‘‘ That the Ben Nevis observations 
are of the highest utility in the development of meteorology and in fram- 
ing forecasts of storms and weather for the British Islands.’’ 


CORRIGENDA. 
Page 370, column 1, line 16, for “1893” read “ May, 1894.” 
Page 370, column 1, line 20, for “1895” read “December, 
1896.” 


THE WEATHER OF THE MONTH. 


By W. B. StockMAN, Forecast Official, in charge of Division of Records and Meteorological Data. 


CHARACTERISTICS OF THE WEATHER FOR AUGUST. 

The amount of sunshine was normal in the upper Lake re- 
gion; above normal in the Atlantic and west Gulf States, and 
the southern slope, southern and northern Plateau and north 
Pacific coast regions; elsewhere, below normal. 

The relative humidity was normal in the middle slope and 
Middle Atlantic States; below in New England, Florida Penin- 
sula, the South Atlantic and Gulf States, and the southern 
slope, southern Plateau, and middle and north Pacific coast 
regions, and above normal in the remaining districts. 

tenerally the precipitation was above the normal in North 
Dakota, the Missouri and upper Mississippi valleys, and the 
middle slope and southern Plateau regions; elsewhere it was 
below, except in the southern Pacific district where it was 
normal. 

Temperatures were normal in the Ohio Valley and Tennessee; 
they were below in New England, the Middle and South At- 
lantic States, Lake regions, North Dakota, the Missouri and 
upper Mississippi valleys, and the Plateau and southern Pacific 
regions, and above in the remaining districts. 


PRESSURE. 

The distribution of monthly mean pressure is shown graphic- 
ally on Chart IV and the numerical values are given in Tables 
I and VI. 

The highest mean pressure obtained on the north Pacific 
coast, with readings slightly above 30.05 inches; and an area 
of somewhat lower mean readings overlay the upper Ohio 
Valley and the Lakes Huron and Michigan region. The lowest 
mean readings, generally somewhat below 29.85 inches, oc- 
curred over the southwestern portion of the country. The 
pressure was above the normal in the Pacific coast, Plateau 
and upper Lake regions and the upper Mississippi Valley, the 
greatest departures being + .08 inch; generally elsewhere 
the pressure was below the normal in values somewhat less 
than in the area of excess. Over the southeastern half of the 
United States and on the middle Pacific coast the pressure 
diminished from that of the preceding month, and generally 
by values ranging from —.05 inch to —.09 inch; elsewhere it 
increased, the area of greatest departure overlying the western 
part of the upper Lake region and upper Mississippi Valley, 
where the changes amounted to + .05 inch to + .07 inch. 


TEMPERATURE OF THE AIR. 

The distribution of monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown on 
Chart VI. 

Generally the position of all isotherms was to the southward 
of their location in August, 1901, excepting in the Pacific coast 
districts where their trend was about the same, and in south- 
eastern California and the extreme southwest where the mean 
temperatures were considerably lower during August, 1902. 
Maximum temperatures of 90°, or higher, occurred, except in 
the northeastern and north-central portions of the country, in 
scattered sections of the mountainous districts of the Virginias, 


in the northern Plateau region, and along the Pacific coast; of 
100°, or higher, in the southern portion of the South Atlantic 
States, in the Gulf States, southern and middle slope, southern 
Plateau, and the southeastern and extreme southern part of 
the middle Plateau regions; and 110°, or higher, in southeast- 
ern California and western Arizona. Minimum temperatures 
below 50° occurred generally over the northern half of the 
United States, in the northern portion of the southern slope 
and in the middle and northern slope, and the Plateau and 
Pacific coast districts, except in the interior of California. 
Temperatures of 32°, or lower, occurred in scattered portions 
of the Northwestern States. The temperature was above the 
normal from the interior of the South Atlantic States west- 
ward to the central parts of Arizona and Utah, and northward 
to central Nebraska, in north-central Montana, and in portions 
of the Pacific coast districts. The greatest departures, +4° to 
+5°, occurred in the central part of the east Gulf States, 
the northwestern part of the west Gulf States, and the north- 
ern part of the southern slope and southern part of the middle 
slope regions. 

The average temperature for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


Average temperatures and departures from normal. 


| 
= Average 
| | tempera- De 
5 tures ‘or the epartures 
Districts. for the current 
month, January 1. January 1. 

° 
des | 8 65.1 —1.6 + 2.4 +0.3 
Middle Atlantic ................. 12 71.9 —1.3 — 3.8 —0.5 
10 78.5 — 6.8 —0.8 
Florida Peninsula............... 8 81.9 +0.6 — 3.6 —O0.4 
nics 9 82.9 t 0.5 1 
Ohio Valley and Tennessee... .... 11 74.9 0.0 — 6.0 —0.8 
8 67.3 —2.2 — 2.6 —0.3 
10 64.0 —1.7 11.4 1.4 
8 65. 2 15.4 1.9 
Upper Mississippi Valley........ | 11 71.0 —1.8 2.7 0.3 
er 11 72.2 —0.8 7.5 0.9 
Northerm Slope... 7 68.1 3 10.7 1.3 
6 77.6 0 10.3 1.3 
Sowutherm 6 82.6 +4.0 Tie. 6 1.3 
Southern Plateau................ | 13 75.0 —1.2 — 2.8 —0.4 
9 68.8 —1.5 1.3 
Northern Plateau ............... 12 66.3 —1,7 1.5 Ti. 2 
Ol (a 7 61.9 0.2 1.9 0.2 
Middle Pacific. | 5 65.0 0.3 —1.7 --0.2 
4 69.5 —2.0 —45 —0.6 


In Canada.—Prof. R. F. Stupart says: 


The mean temperature of August was slightly above average in por- 
tions of Saskatchewan and Manitoba, and also in New Brunswick and 
Quebee bordering on the Gulf of St. Lawrence, but over all other portions 
of the Dominion departures from average were negative. In Northern 
British Columbia the departure was between 3° and 6° below, and in 
Ontario from 1° to 3° below. 


PRECIPITATION. 
The rainfall was, as a rule, unevenly distributed, and gener- 
ally over the greater portion of the country deficient; the 
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greatest deficiencies occurred in the South Atlantic and Gulf 
States, yet at scattered stations within the East Gulf and 
South Atlantic States decided excesses of rainfall occurred, the 
total amounting to over eleven inches at some places. The 
greatest excesses of rainfall are reported from the central and 
lower Missouri and cental Mississippi valleys, numerous sta- 
tions within those districts reporting from five to eleven and 
one-half inches during the month. Practically no rainfall was 
reported from south-central Texas and southern California. 


Average precipitation and departure from the normal. 


° ‘ | Average. | Departure. 
| 
Districts. Accumu- 
as Current | oe Current lated 
= mont | mon since 
x | normal, | Jen. 1 
Inches. Inches. | Inches. 
New England... .. 8 64 —1.4 —23 
cc 12 3. 31 73 —1.2 —39 
Florida Peminoula. 5.40 79 —28 
9 3. 065 oF —2.6 —12.6 
7 0. 47 13 —3.1 — 7.7 
Ohio Valley and Tennessee.............. ll 2.10 60 —1.4 — 80 
1, 38 46 —16 — 0.3 
10 1. 87 63 —1.1 —1.9 
oyeer Mississippi Valley................ 11 5.00 167 2.0 —19 
4.07 137 +11 0.4 
6 3.09 14 +0.6 2.0 
Southern Slope . .... 6 1.44 62 —0.9 1.1 
Southern Plateau. .......... 13 1.75 113 +0.2 — 1.6 
8 0. 21 34 —14 
12 0.4 sl —0.1 — 0.3 
4 y 100 0.0 — 0.4 


In Canada.—Professor Stupart says: 


In southern Alberta, as for several months past, the rainfall was ex- 
cessive, but over the Northwest Territories generally, it was less than 
average, as it also was in British Columbia. In Ontario it was for the 
most part below average, but from Montreal eastward it was well up to, 
or in excess of, average, especially in eastern Nova Scotia, where there 
were some extensive rainfalls during the first half of the month. 


HAIL. 


The following are the dates on which hail fell in the respec- 
tive States: 

Alabama, 6,15. Arizona, 4,9,11,25. California, 13. Colo- 
rado, 3, 11, 12, 14, 15, 20, 21, 22, 23, 25, 28, 30, 31. Connect- 
icut, 27. Florida, 28. Georgia, 4, 15, 16,21. Idaho, 12, 16. 
Illinois, 4, 7, 10, 14, 15, 17. Indiana, 3, 20. Towa, 1, 2, 3, 4, 
5, 9, 10, 14, 15, 17, 18, 19, 20. Kansas, 8, 9, 10, 18, 20, 21, 23, 
29. Kentucky, 5, 6,21. Maine, 8, 22, 23. Maryland, 1, 3, 4, 


24, 27. Massachusetts, 4, 23. Michigan, 2,6,21. Minnesota, 
1, 9, 10, 16, 20, 29. Mississippi, 20. Missouri, 3, 5, 8, 9, 10, 
17, 18. Montana, 7, 8, 12, 13, 14, 16, 17, 25, 26. Nebraska, 4, 


5, 7, 8, 9, 10, 18, 20, 21, 22, 25, 30. Nevada, 7,8,10,11. New 
Hampshire, 8, 22, 23,25. New Jersey, 3,21,24. New Mexico, 
1, 6, 7, 21, 22, 24, 28. New York, 3, 16, 22. North Carolina, 
6, 14, 21, 22. North Dakota, 1, 18, 19, 25, 31. Ohio, 2, 3, 6, 
7, 20, 29, 30. Oklahoma, 7, 19. Oregon, 14. Pennsylvania, 
3, 6, 19, 20, 21, 24, 28. South Carolina, 4, 5, 15, 20, 21, 22. 
South Dakota, 1, 17, 18, 19, 21. Tennessee, 4, 6, 15, 18, 19, 
20, 21. Texas, 28. Utah, 3, 12, 28. Virginia, 4, 6, 9, 11, 15, 
21, 28. West Virginia, 2, 3, 9, 20. Wisconsin, 7. Wyoming, 
7, 28. 


SUNSHINE AND CLOUDINESS. 


The distribution of sunshine is graphically shown on Chart 
VII, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographical districts, 
appear in Table I. 

The averages for the various districts, with departures from 
the normal, are shown in the table below: 
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Average cloudiness and departures from the normal. 


| | 
Districts. e | Districts. £ 
| | 
< 
x 
New England ................ 4.8 ~a2| Missouri Valley ............., 5.4 +13 
Middle Atlantic.............. 4.6 | —0.4 || Northern Slope.............. 40) +30 
South Atlantic ............... 4.7|—05 || MiddleSlope................ 02 
Florida Peninsula............ 4.7 | — 0.5 | Southern Slope.............. 28; —20 
+ 0.1 | Southern Plateau ...........) 33) —01 
2.5 |— 1.9 Middle Plateau ............. +11 
Ohio Valley and Tennessee...) 4.7 0.2 | Northern Plateau ........... | 27 
4.8 || North Pacific................ | &6) —O3 
4.8 @0 || Middle Pacific .............. | 36) 0.8 
44 0.5 || South Pacific................ | t 0.6 
Upper Mississippi Valley... 65) +14) | | 
HUMIDITY. 
The averages by districts appear in the subjoined table: 
Average relative humidity and departures from the normal. 
| 
Districts, Eee Districts. 
| | 
| 
New England ...............-| 80 — 2 || Missouri Valley .............| 75 +8 
Middle Atlantic .............. | 0 Northern Slope.............. | +7 
South Atlantic ............... | 79 | —3 || Middle Slope................ | 61 0 
eves | Southern Plateau ........... |} 4] —7 
73 — 1 || Middle Plateau.............. 37 | +5 
Velley and Tennessee. . | + 2 Norther Finteos 4) +1 
4 || North Pacific ............... 73 | = § 
| +1 Middle Pacifie............... 67; —1 
North Dakota................| 71) 69 +6 
Upper Mississippi Valley..... | 7% | 6 | 
WIND. 


The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is given in Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 
| | | g 
Stations. : | Stations. 3 
— 
Als ia 
Atlanta, Ga.............. 19 Slin Kansas City, Mo........ 10 55 nw. 
Cape Henry, Va...... 11 59 | nw. | Lexington, Ky ......... 21 52) ow. 
16 51 ne. | Marquette, Mich........ 31 53 ow. 
Denver, Colo. ............ 9 | Mount Tamalpais, Cal...) 15 wD Ww. 
56 sw. 16 63 nw. 
Fort Smith, Ark......... | 51 nw. 
Hatteras, N.C............ 8 > 62] || New York,N.Y.........| 56 nw. 
52| w. Norfolk, Va............. 1| nw. 
Huron, 8. Dak........... 1 58 | Point Reyes Light, Cal... 16 560 onw. 
| 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table IV, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, 
respectively. 

Thunderstorms.—Reports of 6,524 thunderstorms were re- 
ceived during the current month as against 5,891 in 1901 and 
8,266 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country was most numerous were: 10th, 406; 
20th, 329; 3d, 314; 5th, 297. 

Reports were most numerous from: Missouri, 500; Iowa, 
410; Nebraska, 360; Kansas, 349. 

Auroras.—The evenings on which bright moonlight must 


= 
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have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz: 15th to 23d. 

In Canada: Thunderstorms were reported as follows: St. 
John, N. B., 4; Halifax, 5; Grand Manan, 8; Yarmouth, 8, 16, 
23; Charlottetown, 4, 9; Father Point, 3; Quebec, 3, 6, 7, 8, 
26; Montreal, 1, 21; Ottawa, 4, 26; Kingston, 3,21; Toronto, 
1, 3, 5; White River, 2, 3, 5, 8, 26; Port Stanley, 5, 7; Sau- 
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geen, 31; Parry Sound 3, 31: Port Arthur, 2, 5,17; Winnipeg, 
4, 6, 18, 28, 31; Minnedosa, 1, 16, 18, 31; Qu’Appelle, 1, 26, 28; 
Medicine Hat, 4, 13, 17, 18, 27; Swift Current, 3, 7, 15, 17, 26; 
Calgary, 16; Banff, 27; Prince Albert, 1,12; Battleford, 1, 24; 
Barkerville, 16; Hamilton, Bermuda, 4, 5, 13, 17, 18, 23, 25, 
26, 27, 28. 

An aurora was reported from Swift Current, Assin., on the 
31st. 


DESCRIPTION OF TABLES AND CHARTS. 


By W. B. StocKMaN, Forecast Official, in charge of Divison of Records and Meteorological Data. 


Table I gives, for about 145 Weather Bureau stations mak- 
ing two observations daily and for about 25 others making 
only one observation, the data ordinarily needed for climato- 
logical studies, viz, the monthly mean pressure, the monthly 
means and extremes of temperature, the average conditions as 
to moisture, cloudiness, movement of the wind, and the depar- 
tures from normals in the case of pressure, temperature, and 
precipitation, the total depth of snowfall, and the mean wet- 
bulb temperatures. The altitudes of the instruments above 

ound are also given. 

Table II gives, for about 2,700 stations occupied by volun- 
tary observers, the highest maximum and the lowest minimum 
temperatures, the mean temperature deduced from the average 
of all the daily maxima and minima, or other readings, as 
indicated by the numeral following the name of the station, 
the total monthly precipitation, and the total depth in inches 
of any snow that may have fallen. When the spaces in the 
snow column are left blank it indicates that no snow has fallen, 
but when it is possible that there may have been snow of which 
no record has been made, that fact is indicated by leaders, 
thus (....). 

Table III gives, for all stations that make observations at 
8 a. m. and 8 p. m., the four component directions and the 
resultant directions based on these two observations only and 
without considering the velocity of the wind. The total move- 
ment for the whole month, as read from the dial of the Rob- 
inson anemometer, is given for each station in Table I By 
adding the four components for the stations comprised in any 
geographical division the average resultant direction for that 
division can be obtained. 

Table IV gives the total number of stations in each State 
from which meteorological reports of any kind have been re- 
ceived, and the number of such stations reporting thunder- 
storms (T) and auroras (A) on each day of the current month. 

Table V gives a record of rains whose intensity at some 
period of the storm’s continuance equaled or exceeded the 
following rates: 

Duration, minutes ....... 5 0 6 20 23 30 3 40 45 50 60 80 100 120 
Rates per hour (ins.)..... 3.00 1.80 1.40 1.20 1.08 1.00 0.94 0.90 0.86 0.84 0.75 0.60 0.54 0.50 

In the northern part of the United States, especially in the 
colder months of the year, rains of the intensities shown in 
the above table seldom occur. In all cases where no storm 
of sufficient intensity to entitle it to a place in the full table 
has occurred, the greatest rainfall of any single storm has 
been given, also the greatest hourly fall during that storm. 

Table VI gives, for about 30 stations furnished by the Cana- 
dian Meteorological Service, Prof. R. F. Stupart, director, the 
means of pressure and temperature, total precipitation and 
depth of snowfall, and the respective departures from normal 
values, except in the case of snowfall. 

Table VIL gives the heights of rivers referred to zeros of 
gages; it is prepared by the Forecast Division. 


NOTES EXPLANATORY OF THE CHARTS. 
Chart I, tracks of centers of high areas, and Chart II, tracks 


of centers of low areas, are constructed in the same way. The 
roman numerals show number and chronological order of 
highs (Chart I) and lows (Chart Il). The figures within the 
circles show the days of the month; the letters a and p indi- 
cate, respectively, the observations at 8 a. m. and 8 p. m., sev- 
enty-fifth meridian time. Within each circle is also given 
(Chart I) the highest barometric reading and (Chart II) the 
lowest barometric reading at or near the center at that time, 
and in both cases as reduced to sea level and standard gravity. 

Chart III.—Total precipitation. The scale of shades show- 
ing the depth of rainfall is given on the chart itself. For 
isolated stations the rainfall is given in inches and tenths, 
when appreciable; otherwise, a “trace ’’ is indicated by a capi- 
tal T, and no rain at all by 0.0. 

Chart IV.—Sea-level pressure and resultant surface winds. 
The pressures have been reduced to sea level and standard 
gravity by the method fully described by Prof. Frank H. 
Bigelow on pages 13-16 of the Review for January, 1902. The 
pressures have also been further reduced to the mean of the 
twenty-four hours by the application of a suitable correction, 
to the mean of the 8 a. m. and 8 p. m. readings, at stations 
taking two observations daily, and to the 8 a. m. or 8 p. m. 
observation, respectively, at stations taking but a single ob- 
servation. The diurnal corrections so applied will be found 
in Table 27, Volume II, Annual Report of the Chief of Weather 
Bureau, 1900-1901, pp. 140-164. 

The isotherms on the sea-level plane have been constructed 
by means of the data summarized in chapter 8 of Professor 
Bigelow’s Report on the Barometry of the United States and 
Canada, which can be found in the Annual Report of the Chief 
of the Weather Bureau for 1900-1901, Volume IL. The cor- 
rection /, —/, temperature on the sea-level plane minus the 
station temperature, by Table 48 of the Barometry Report, is 
added to the observed surface temperature to obtain the 
adopted sea-level temperature. On account of excessive local 
abnormalities of temperature in the great California Valley, 
between the Coast Range and the Sierra Nevada Mountains, 
the stations in that valley have been ignored in drawing the 
lines of equal temperature. 

The wind directions are the computed resultants of obser- 
vations at 8 a. m. and 8 p. m. daily. The resultant duration 
is shown by figures attached to each arrow. 

Chart V.—Hydrographs for seven principal rivers of the 
United States, prepared by the Forecast Division. 

Chart VI.—Surface temperatures; maximum, minimum, and 
mean of these. Lines of equal monthly mean temperature in 
red; lines of equal maximum temperature in black; and lines 
of equal minimum temperature (dotted) also in black. 

Chart VII.—Percentage of sunshine. The average cloudi- 
ness at each Weather Bureau station is determined by numer- 
ous personal observations during the day. The difference 
between the observed cloudiness and 100, it is assumed, repre- 
sents the percentage of sunshine, and the values thus obtained 
have been used in preparing Chart VIL. 

Chart VIII.—West Indian monthly isobars, isotherms, and 
resultant winds. 
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TABLE I.—Climatological data for Weather Bureau Stations, Auguat, 1902. 
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| 13) 10) 4.7) 
13) 14) 4) 4.5) 
15) 5 4.5 
12,14 5 49 
10 12) 9 5.6 
18 9 4 3.6 
15) 8 4.7) 
15 10 6 4.0 
12; 11) 4.9) 
5 18 6.0) 
16 8| 5.5) 
| | |44 
1/10 8 13 6.0 
10 17) 12) 3.8 
17} 3) 71 113.5 


| 
| 
76, 69 | 74 | 29.82 13 | 5,289) w. | e. 
108 81 (117 | 29. 80 5,244 nw, 
876 15 | 65 | 29.02 16 | 4,687 | s. sw. 
125115 | 29. 80 9 | 6,251 | w. w. 
13} 43 | &5 | 29. 93 6 | 7,407 | sw. nw. 
26) 11 | 60 | 29.92 7 | 8,758 | sw. sw. 
106) 117 29. 88 | 29.94 |— | 5,321) mw. se. 
1115 | 20.85 | 12 | 4,338 | 8. 26 | se. 
(875) 79 | 90 | 15 | 3,515) ne. | 32) nw. 
8314108 350 — 10 | 7,766 | nw. | 56 | nw. 
374, 104 6 | 3,682 w. | 36) ne. 
117/168 184 rr | 6,468 | 31 nw. 
805/111 -- 67. 3| 78 | 17| 57 | 61 | 58 76) 3.28 10 | 4,085 | ne. | 31) 
on 71, 6 77) 54 | 17) 65 | 21 | 67 | 14 8 | 5,399 oe. | 
(17) 47) 51 _ 71. 8| 66 19 | 67 |....|.... 3.58 |— | 
Baltimore...........| 128) 68 | 82 73. 83 | 55 | 17) 64 | 26 | 66 62 71) 431/403 sw. | 30 | sw. 
SY 112) 59 | 76 72. 11) 83 | 17) 62 | 30) 66 62/73) 1.85 21) 9) 34 | nw. 
74. | 60/18 69 | 441 1.1 | 10| 81506 | sw. | nw. 
681) 83 | 88 74. 85 | 56 25) 64 | 29 | 67 64 74) 8 | 2,490 e. 27 | w. 
91102 _ 76. 4) 58/18) 68/25/69 | 66/79) 4.51 /—1.6 11 | 5,413 | M | nw. 
144) 82 90 | - 85 | 56/17) 66 | &10].......| 7 | 3,260 | n. 26 | nw. 
773) 68 | 76 | 76.8 10 | 3,682 | sw. | w, 
12 | 47 | 27 11 | 8,813 | sw. | 52 | w. 
12 | 30 | 9 | 8,906 | sw. |..../..... 
376; 93 | 06 9 | 3,767 | sw. | 30 | nw. 
78 82 | 90 05 13 5,331 sw. 40) nw. 
48) 14 92 .02 12 7,464 sw. 45 nw. 
B51 114 |122 8 16 4,702 | ne. | 42) ne. 
180) 89 | 97 14) 3,719) s. 36 ow. 
65) 79 | 89 08 | 13 | 5,274 | sw. | 36 | ne. 
43,101 |129 | 15 | 6,989 sw. | 41 | nw. 
10 | 30 | 13 | 5,178 w. 
Key West...........| 22) 43 | 50 | 10 4,168 e | 30) ow. 
34| 67 03 | 15 | 4,120 ne. hed 
Kast Gulf States. | | 
Atlanta.............| 1,174|190 |216 (10) 7,113 | mw. | | 
370) 93 | 99 — .02 | 66 | 31) 71 | 28 1. ...| 8/3,702/8. | 34] 
| 56) 78 | 96 - 00 | | 10 | 6,693 | w. | 36 | sw. 
ce 57) 88 | 96 00 | 9 4,650 sw. se. 
Montgomery ........| 223/100 |112 — 10 4,540 | sw. 32) nw. 
Meridian 9875) 84 93 — .@ 10 | 3,362 sw. | 22) sw. 
62 | 74 — 6 | 3,766 sw. 18 | nw. 
51) 88 |121 — 10 5,139 | sw. | 30 | nw. 
77 | 84 | 29.69 | 29.94 |— .03 | 16 ne. 
457| 79 | 94 | 29.46 | 29.92 |— .05 | 3 e 6| 64] w. 
357) 93 100 | 29.58 | 29. 95 — .03 3 sw. | 26 | nw. 
48 | 53 | 29.93 | 29.95 |4+ .02 | | 0 se. (29 | se. 
Lod 114 | 29.25 | 29.94) | | 27] 98 | 72 | 28] 76/ T. |.......] © 24) 
54/106 |112 | 29.89 29.95 — | 89 | 31) 87) 77| 8 80/11) 77/75/78) 5.5) 0 22/5. 
510| 79 | 29.43 | 29.94 .03 96 | 27) 72) | 74/72) 74) T. 0 sw. | 11/8. 
701 91 | 29.21 | 29.91 |— .02 | 100 | 27) 97 72| 7| 74| 26 73 | 68 62) 0.00'/— 3.8) 0| se. | 24] se. 
583 29.35 | 29.95) .00) al 6 74) 25 0 6, 403 | 5. 
762/106 |112 | 29.19 | 29.99 101 | 14, 90| 63 | 8 69 | 33 | 68 63 | 65 1.31 2.5) 17 | 4,311 ne. | 42) sw. 
1,004) 10 | 88 | 28.95 | 29.98 |— 96 | 1488) 59 | 25 66 | 30 | 68 | 65 | 76 | 2.39 1.7) 16 4,087 sw. | 48 | nw. 
397/140 | 29.55 | 29.96 | 95 | 18) 88 | 64/25) 72/21/75 74/85) 451 0.9 | 5,675 | sw. | 39 | nw. 
546/122 [131 | 29.41 | 29.99 98 | 14) 89 | 60 | 25) 68 34 | 68 64 68 2.69 |— 0.7 | 4,009 w. 35) nw. 
75 (102 | 28.95 | 30.00 |— 93 | 84| 55/17) 1.89 |— 1.6 5,600 ne. 52) 
525/114 | 29. 42 | 30. 00 | 86 57 | 12) 28/66 62/70) — 0.8 (4,776 48) ow. 
431) 72 | 82 | 29.51 | 29.97 |— 76.4 |.......,97| 386] 58/12) | 4,490) me | 27 | 
164 | 29.12 | 90.00 71.6 |— 3 81 | | 23) 62) 26 | Gi | 71 09 4.2 | w. 
628) 152 1157 29.32 | 29.99 |— 74.3 |— 95 | 3) 84 | 55 | 23) 65 | 26 | 64 | 59 | 64 65 |— 3.1 | 4,626 | ne. | 28 | w. 
824) 87 |100 | 29.12 | 30.00 | — 70.6 |— 92 | 30) 81 49 | 17) 60 | 28 | 62| 58 71 |— 1.6 | 6,503 | ne. 32 nw. 
842/116 | 29.10 | 29.98 — 90| 80| 51/17) 62| 26/63/59) 70) § | 3,248 | | 26 | nw. 
638) 77 | 84 29.33 | 30.01 | 92 | 83 | 50 23) 61 | 30 65 | 62 75 - 1.8 3,069 27 | nw. 
1,940) 41 | 50 | 27.99 | 30.00 2,086 n. | w. 
Lower Lake Region. 
767,178 |206 | 29.15 8,250 w. 39 | nw. 
Ouwego..............| 383) 76 | 91 | 29. 50 5,863 8. 24 | w. 
| 81 | 29.41 5,030 w. | 23) w. 
| 713) 92 |102 | 29. 23 | nw. | 30) sw. 
| 762/190 | 29.18 8,295 | | 39) w. 
Sandusky ...........| 629 62 | 70 29. 32 4, ne. | 2 | nw. 
Toledo |127 | 29.38 5, | me. | 28 | sw. 
Detroit ............| 730/158 | 29, 21 6,3;6 ne. 29) nw. 
Upper Lake Regiva. | 
Alpena..............| 609) 63 | 80 | 29.34 6,417 nw. | 29) w. 
Escanaba............, 612) 43 | 57 | 29.34 6,139 mn. | 31 | sw. 
632) 54 | 92 | 29. 28 6,324 | nw. | 34) sw. 
668, 66 | 74 | 29. 26 4,632) w. | 35 | nw. 
734) 79 |116 | 29. 20 7,168 | nw. | 53 | w. 
638) 70 | 29.33 6,414 ne. 25 | nw. 
Sault Ste. Marie...... 614, 40 | 61 | 29.31 5,226 mw. 47) nw. 
823/241 (274 | 29.13 9,839 | ne. | 47) 8. 
681/124 |142 | 29, 29 6,775 | ne. | 30 | se. 
Green Bay..........| 617) 49 57 29.34 6,103 se. | 38 | sw. 
Duluth .............| 702) 96 116 | 29. 22 5,710 ne. 39 | 
North Dakota. 
Moorhead........... 54 | 60 28.97 6,234) se. | 35) se. | 
Bismarck ...........| 1,674] 16 | 29 | 28. 20 7 | 36 | mw, | 
i, 87 27.97 | | 6,749 | n. 460 Ow. 


Aveust, 1902. 


Stations. 


Upper Miss. Valley. | 
Minneapolis 


Davenport ......... 
Des Moines 
Dubuque 
Keokuk 


St. Louis 
Missouri Valley. | 

Columbia ..........- | 

Kansas City 

ld, Mo 


Sioux City 
Pierre 


Helena 


Denver 
Pueblo 


Wichita 
Oklahoma 
Southern Slope. 
Abilene 
Southern Plateau, 


iddle Plateau, 
Carson City 
Winnemucca 
| 
Salt Lake City 
Grand Junction .... 
Northern Plateau. | 


Lewiston | 
Pocatello . 


alla Walla........ | 


N. Pac. Coast Reg. 
North Head......... | 


Mid. Pac. Coast Reg. 
Mount Tamalpais .. 
Red Bluff 
Sacramento ......... 
San Francisco. . 
Point Reyes 


8S. Pac. Coast 


Cien fue 
Grand 


» de Cuba ... 
to Domingo. 


Santi: 


Elevation of | 
instruments, | 


sea level, feet. 
above ground. 


Anemometer 


| Thermometers 
above ground. 


| Barometer above 


837 114 
714 
606) 71 
861) 84 
698 100 117 
614 63 
356) 87 
644 82) 93 
534) 7! 
784 11 | 84 
963 78 | 95 
1,324 98 104 | 
1, 189° 75 | S84 
1105115 121 
2 598 47) 
1.135 96 164 
1,572) 43 | 50 
1.306 56 | 67 
1, 42 | 49 
| 2,505 46 | 53 
2) 42 | 50 
| 4,110 88 | 94 
2,965 45 | 51 
| 3,234 46 | 50 
6,088 56 64 
5,372 26 | 36 
43 | 52) 
5,291, 79 |151 
4,685 80 | 86 
1,398, 42 | 47 
2,509 44 | 52 
1,358) 78 | 85 
79 | 86 
1,738 45 | 54 
3, 43 | 52 
8,762 10 |110 
7,013) 47 | 50 
6,907) 12 | 25 
1,108 50 | 56 
141 16 | 50 | 
3,910 51 | 58 
4, 720) 82 | 92 | 


4.344 59 | 


5.479 10 | 38 
4,366 105 |110 
4,608, 43 

| | 
3,471) 53 | 58 | 
2,739 61 | 68 | 
757| 52 | 61 
4,482) 46 | 54 
1, 943/101 
1,000| 65 | 73 | 
7 60 | 
211, 11 | 56 
259) 13 | 20 
123/114 |151 
213113 |120 | 
20 57 | 64 
154 68 | 96 
518) 56 
62) 62 | 
.| 2,375) 11 | 18 | 
332) 50 | 56 
69106 117 
155,161 167 
7 
330) 67 | 70 | 
338) 74 | 82 | 
87) 94 | 
201, 46 | 48 | 
29 41 
30! 57 | 65 | 
52) 62 | 67 | 
20 
57) 87 |105 | 
286) 38 | 52 
40) 65 | 66 
352) 55 | 62 
25 86 | 45 
82 48 90 
82) 46 | 52 
37 | 44 


MONTHLY WEATHER REVIEW. 


TABLE I.—Climatological data for Weather Bureau Stations, August, 1902—Continued. 


Pressure, in inches. 


| 
= = 
uli: 
as |g 
| 23 
gs 


| 
| 


Departure from 


normal, 


| 3 
| 
29.14 | 29.95 |— .02 | 
28.96 | 29.96 |— . 01 | 
28.59 | 29.97 .00 
28.68 29.91 — . 04 | 
28.78 | 29.94 |— .02 | 
27.25 | 29.93 |— .01 | 
28.77 | 29.96 |+ .01 
28.29 | 29.93 |— .O1 | 
28.59 29.96 .01 | 
28.64 | 29.94 |— .01 | 
27.33 | 29.93 a .02 | 
27.44 | 29.86 |— .07 | 
25.83 | 29.95 |4+ 01 | 
26.93 | 29.95 |+ . 02 | 
26.60 | 29.89 |— .04 
24.10 29.93 01 
24.69 29.93 + . 01 
27.08 | 29.95 |+ .01 
24.78 | 29.93 .01 
25.31 | 29.88 |— .03 
28.48 | 29.92 |— .03 
27. 35 | 29. 89 
28.53 | 29.93 |— .02 
28.65 | 29.90 |— .04 
| 28.1% | 29.88 |— .04 
26.26 29.89 |— 
26.16 | 29.83 |— .01 
23.37 | 29.87 |— .02 
23.45 | 29.88 |4 .04 
28.67 | 29.78 |— .01 
29.61 | 29.75 |— .01 
25.95 | 29.86 105 
25.30 | 29.90 . 06 
25.60 | 29.91 |4+- .03 
24.65 | 29.88 |4+ .02 
25.60 | 29.88 |— . 03 
25.38 | 29.89 . 01 
26. 46 | 29.99 .04 
27.13 | 29.94 |4- .01 
29.15 | 29.94 |\— .01 
25.48 | 29.91 |— .01 
27.96 | 29.98 .03 
28.91 | 29.97 |+ .01 
30.02 | 30.06 |+ .06 
29.87 | 30.09 |4 . 06 
| 29.82 | 30.05 |+ .03 
29.95 | 30.08 + .08 
29.84 | 30.07 |+ .05 
29.88 | 30.03 .02 
29.45 | 30.00) 
29.95 | 30.01 01 
27. 52 | 29.96 
29. 53 | 29, 88 
29.80 | 29.88 .03 
29.81 29.98 . 06 
29.42 | 29.94 |....... 
29.50 | 29.84 .02 
29. 57 | 29.93 |4- . 05 
29. 83 | 29. 92 
29.77 | 29.98 |4+ .04 
29.95 | 29. 98 t 
29.91 | 29.94 02 
29.90 | 29.96 + .01 
29.99 | 30.00 + .02 
29.91 | 29.97 |4+ 
29.63 | 29.93 |4 .02 
29. 89 | 29.93 if 04 
29.63 | 29.99 .04 
| 29.92 | 29.95 01 
29.90 | 29.98 +- .01 
29.87 | 29.95 | 00 
29.92 | 29.98 a . 08 


Temperature of the air, ‘in degrees 


max, + 
mean min, + 2. 


Mean 


| 


= 
> 


| 


32 


= 
= 


~ 
= => 


se 


Departure from 


normal, 


-= 
= 
> 


Serr 


vans 


Fahrenheit. 
| 


= 
= : 
Flelelale 
ig 
| 
86) 2) 75) 48 | 11) 
2175!) 50| 11) 
89 | 47 12 
94) 2/79) 50/11 
| 89| 2) 77) 50| 12 
2) 81) 52) 
98 | 60 | 12 
91 | 2) 81| 53 | 24) 
93 | 13) 82 | 52 | 12) 
97 | 13) 84 | ins 
193 | 4) 83 
96 | 13) 85) 58) 11 
93 | 18) 85 | 57 | 12) 
100 4.86) 52) 
96 | 17 81 | 48 11) 
94) 2:80) 51/11 
181) 
195 | 2,79) 46) 11] 
81) 440 11) 
(4) 179) 87) 
| 92) 4) 80 
| 92 | 23, 81 | 38 | 29) 
24,85) 48 11) 
| 89 | 6|77| 10) 
88 | 76| 35 | 29) 
92 | 17; 45 | 11) 
1) 80) 47/11) 
194] 1/83] 36 | a1! 
| 1) 84) 50) 31 
| 
100 | 87 | 52 | 27 
104) 2) 88) 54) 11 
104] 2) 47/11 
105 | 20) 94| 52/11) 
102) 16 91 | 53 11) 
30,95 | 38 
| | 
101) 29°96) 66) 11 
97 | 19, 90) 52/ 11 
99 | 4/91] 62 13) 
91| 4,79] 
93 | 2) 76] 41/31 
113 | 1/102) 69 | 15 
111} 1/103) 62) 31 
100 as | 57/11 
96 | 6) 42) 31 
97 | 85| 38 | 30 
97 | 2) 41] 31 
98 | 2) 86] 52) 31 
108 | 2) 52 | 18) 
90 al 79 | 35 | 29 
97| 7| 86| 43 | 18) 
102 | 6) 88 | 46 | 29) 
95 | 2) 38 | 18) 
4 7 40 30, 
99 | 7|86| 47 29 
82 65 | 46 | * 
74/10/62) 5 
90 | 6| 67| 38 | 29 
90 10, 74 | 49 | 30 
88 | 1073) 46 | 25) 
86 | 6) 71 | 46 | 28 
97 | 10| 79 | 44 | 28 
99 82} 44/17 
65 | 15) 61 | 49 | 29) 
91| 5 73) 47 | 25 
111 | 58/21 
101 | 3) 85 | 452 26 
82 | 31/66! 52) 5 
70 62| 50| 5 
110 | 55 | 27 
94/ 52) 28 
79) 1,70) 60 | 25 
88 | 1) 74| 13 
87 | 27; 86 | 9 
88 | 30, 86 | 70 | 20 
93 | 3) 70) 6 
94 | 22} 91 | 10 
91 | 10) 88 | 67) 1 
93 | 89 70) 24 
86) 69| 
195 | 291 | 67 22 
28) 88) 72) 9 
91 | 27; 71 31 
93 | 16, 90 | 69 | 25 
9) 86 70 | 13 


Mean minimum, 


Greatest daily 


range. 


Be: : 


| Mean wet thermometer. 


Preci itation, in| 
= nches, 
> 
a 5 | | 
Fast =. | | 
| @ | 
ef 
| 
A = = 
76 5.00 42.0 
Ke 5.94 2.8] 12 | 7,517 
56|74| 5.64\4+2.3| 12 | 4.635 
2.30 |\— 1.0] | 4,206 | 
61 | 77 | 7.25 3.7 | 12 | 4,434 | 
|61|77| 7.82 + 4.6 | 13 | 5,331 | 
59 | 74) 1.57 |= 1.6) 9) 3,512 | 
63) 78) 6.93 4.1) 10 | 4,496 | 
68 | 80 3.26 |4 0.4 11 | 4,656 | 
63 | 79 | 5.12 11 | 5,418 
402/418] 9 | 5,352 
64 | 69 5.20 |4 1.7 | 10 | 5,630 
7% | 407/+1.2 
6.64 41 | 11 | 4,929 
65 | 74) 3.77 |— 0.1 | 13 | 5,446 
68 | 80) 4.80 9 | 6,528 
6.01 21) 11 | 5,897 
6479 | 4.35 |+ 1.1 | 16 | 6,385 
63 | 76| 2.86 |—0.5| 11 | 5,221 
57 | 72| 2.93 0.9 | 19 | 8,307 | 
219 |— 1.0] 17 7,890 
57 | 68) 4.82 |4 3.2 | 16 | 6,202 
58/77 | 2.36 |—0.2| 14| 7,915 
eee] 4894/4 1.7 | 14] 4,761 
68 | 0.77 |\— 0.5 
48 | 60 | 0.66|—0.7| 6 | 6,735 
61 | 73| 1.34/+0.3| 7 | 4,278 
39/43 | 3/| 5,694 
0.95 |....... 8 | 4,405 
52 | 5 | 0.72 —0.6| 8 | 5,644 
43 | 51 | 0.53 |— 1.0] 8 | 6,782 
41/50) 0.06 — 0.6) 1 | 2,646 
60|73| 1.74|/—0.7| 8 | 6,228 
61 3.09 + 0.6 
46/51 | 0.76/—0.7| 8 | 5,676 
49 | 51 | 2.67/4+0.6) 9 | 4,821 
6473) 5.22 26 | 16 | 5,145 
60 63) 1.62 1.2 | 8,458 
64/67) 9 | 6,160 
64 61) 299/403) 5) 7,971 
66 1.94 /—1.2 
63 | 53 | 0.06|—26| 1 | 5,693 
56 | 57| 242/40.1] 5 | 8,96 
41 2.02 |+ 0.8 
58/56) 2.85 |4 1.0] 8 | 6,071 
4450-247 |— 0.1 | 14 | 4,139 
54/36! 056|—0.3| 6 | 3,373 
66/40! T. |—0.4! 0| 4,578 
30/23) O18 01) 4) 5,518 
37 | 0.28 — 0.3 
41/48) 6.0 | 4 3,886 
40/40) 0.02|—0.1| 1) 5,847 
35/27! 2| 4,856 
39/35 | 0.77|—04| 5 | 4,027 
44 0.33 0.0 
87/44) 0.48 4) 4,084 
40/40) 0.20) 0.0) 1) 2,828 
0.69 140.1 | 3 | 2,722 
36 | 34) 0.17|\—02| 3| 5,842 
40/46) O38 /40.1| 4) 4,056 
54/56) 0.08 |—0.1| 2) 3,765 
73 | 0.46 0.4 
52/85] 1.10 1.2] 6| 6,57 
54/87! 043/—0.6| 3 [11,070 
0.57/— 0.2] 4| 3,498 
51 | 67) 0.48|—0.1| 4/| 4,360 
0.5] 3| 3,617 
0.44/— 0.1 2/| 4,000 
48/60 T. 2,952 
67; T. 
51/84| T. 0| 3,874 
T. |....... 0 | 8,320 
55 | 50 0.0) 0 | 3,082 
54/61) T. 0.0 | 0 | 6,340 
54/84| T. 0.0) 0 | 9,104 
T. © |12, 508 
69, 0.0 
45/41) T. 0.0 | 0) 4,164 
58|78| T. 0 3,416 
60/30) T. 4,312 
53/76) T. 0.0) 8,483 
73|75| 429|....... 16 | 7,356 
74/78!) &19 1.8 | 23 | 6,065 
72 | 84| 10.13 |....... 22 | 4,226 
74/81 | — 2.8) 10/ 5,716 
70| %45|....... 10 4,632 
| 85 | 12.65 17 | 4,125 
74|79| 4.66 |—1.2| 15| 8,532 
72|78| 0.76 |....... 8| 4, 
73| 84) 8.56)....... 14 | 4,076 


Wind. 


| Prevailing direc- 
tion 


Sw. 


| | 

Maximum | 

| velocity. 
| | 
S| 

s | 
22 rae 
= 
s. 8 
24° nw. 7| 6 
29) nw. | 15 
21 | se. 19 12 
44) nw. | 19) 5 
35 | se. 19, 4 
26 | w. 9 11 
46 | n. 15| 7 
38 | w. 17, 9 
37 | sw. 5) 5 
36 | se. " 7 
39 | nw. 18) 9 
55 | nw. | 10) 12 
41 | nw. | 10 19 
42) 20; 8 
ne. 20 
30 | 5 
48 | se. 17| 12 
38) nw. 9 4 
40 9 10 
58 | 8. 1 6 
36 | nw. 9 10 
39 | w. 17| 17 
34 | w. 22) 18 
40 | w. 17; 10 
28 | nw. 8 23 
36 | nw. 9 18 
40) nw. 8 9 
30 | nw. | 27) 12 
36 | ne. 8 7 
52 | n. 8 
4 on. 10 16) 
30 
36 | se. 21, 18 
36 | 10 17 
36 | nw. | 31) 21 
26 | n. 10 22 
38 | 6 18 
56 Bw. 12) 16 
25 | se. 16) 18 
36 | se. 5 15 
24 8. 2} 28 
38 | 6, 21 
27 | sw. | 13) 15 
40 | sw. | 12) 20 
36 | sw. 7| 19 
36 | n. 16) 19 
32 | sw. | 29) 12 
23 | mw. | 27) 20 
19 | nw. | 16 21 
33°) nw. 7; 25 
34 | 16) 20 
30 | w. 27| 18 
24) w. 27| 25 
28 | w. 20 16 
37 | se. 15 11 
22 w. 30) 19 
22 n. 20 
18 | n. 28) 18 
19 | pw. 5) 22 
20 | n. 4,17 
29 | n. 17; 9 
63 | nw. | 16 19 
24 | se. 10) 26 
22 | sw. | 19) 25 
34 | w. 1) 19 
56) nw. | 16 9 
17 | nw. | 16) 27 
15 w. 27| 12 
22 | nw. | 14 20 
20 | w. 16, 20 
32 | se. 9 9 
35 | e. 20) 11 
30 | se. 12) 6 
10 
32 | ne. | 12) 14 
27 | se. 5} 5 
44 sw. 2 9 
38 | ne. 9 7 
27 | me. | 22) 5 
20 | se. 14, 6 


> 
bis 
17) 11 
8 7 
13) 3 
8) 11 
14) 12 
15] 12 
16) 4 
17; 7 
12) 10 
13) 13 
12} 12) 
14] 8 
9 10 
& 4 
17) 
13) 12 
15 
13, 6 
15 12 
11) 10 
19, 6 
15) 6 
14 0 
10, 3 
16 5 
2 
13) 0 
15, 7 
19, 0 
19 5 
16, 7 
13} 2 
8 
11} 2 
10 4 
9 1 
9 
12) 1 
13} 2 
8 5 
6 17 
13} 3 
3) 0 
7| 3 
12} 4 
8 3 
9 3 
9 3 
12} 7 
5) 6 
8 2 
3} 3 
10 1 
5 
6 0 
8 7 
8} 12 
5 
6 5 
10 3 
3 
5 4 
10) 4 
8 14 
11} 1 
4 2 
9 3 
4 18 
3} 1 
19) 0 
7; 4 
5| 6 
3 
8) 12 
23; 2 
15) 6 
17, 0 
22; 4 
16, 6 
20, 4 
22; 4 
18) 7 


Average cloudiness, | 
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tenths. 


5.4 


2.8 


cas 


| Total snowfall. 


Nore.—The data at stations h having no d no departures are not used in n computing the district a averages, * More than one date, 


— | 
| | | | iz | 
St. Paul....... 29.08 29.98 +4 .01 60 
29.24 29.99 + .01 59 | 28 | 5.3 
29.32 | 29.96 .02 62 | 24 | 64 3.8 
' 29.08 29.99 + .02 62 | 26 6 4 5.3 
29.25 29.99 +4 .01 60 | 28 | 62 6.2 
29.31 | 29.96 |— .02 | 63 27 6.6 
29.60 29.97 .02 5.0 
Springfield, 29.31 | 29.98 |— _O1 | 25) 5.3 
Hannibal ....... 29. 40 | 29.96 02 = 4 6 5.5 
| ow 
64 32 | 
67 | 27 | 68 
67 | 28 | 70 
| 28 | 66 
65 | 23 | 66 
58 | 39 | 61 
61 30 
(a 60 | 40 | 62 
56 41 | 61 
Northern Slope. 68.1 60 | 39 | 
71.4 58 | 42 | 64 | 
53 | 38 | 50 = | 
Rapid 47 | 4l | | 
Cheyenne .......... 67.0 = | 58 se. | 
orth Platte........ 48 43 51 sw 
Middle Slope. 76 ; 62 | 34 | 64 se, | 
| 39 | 56 
Concordia ......... Lag : 60 | 42 58 se 4 
6 4 66 | 33 | 68 
71 | 30 | 50 3.3 
> 8. 2.4 
85. 2 75 25 70 se, 
|| 64 | 32 | 63 a 
79, § | 
Santa Fe........... 68.4 64 e 
57 | 29 | 53 
50 | 39 | 51 ow 
77 | 35 | 67 se. 
Independence ..... 74 | 44 | 68 <w | 
62 31 | 53 hw 
| 
| 42 | 51 
: 
53 | 43 | 49 sw. 7 
63 | 30 | 53 
61 | 40) 54 e | 
| 
| 
52 | 41 | 
52 | 42 | 52 sw 
59 | 35 | igi 
51 | 33 | 54 | 
Port Crescent .... 54-23 | 55 
Seattle ............. 47 42)... 
Tacoma ............ 55 | 31 | 57 n. | 
52 | 32 | | 
Portland, Oreg. .. 53 | 30 nw. | : 
55 | 33 | 
5 52 | 41 n 
| | 
53 | 13 | 
644i 
57 | 39 ay 
28 w 
63 | 17 | 
Angeles ....... 61 | 40 | 60 
San Diego.......... 59 34) 61 
San Luis Obispo 63 | 16 | 62 hw | 
53 | 36 | 57 w. | 
76 | 15 | 75 | 
75 | 17 | 76 
73 | 74 
Havana . 77 | 20 = | 
— 1.2 74 | 21 | 75 — 
Port of Spain ..... 71 | 92 | 73 | 
Puerto Principe ... ne. | 
e | | 
75 n. | 


416 
MONTHLY WEATHER REVIEW. A 
veustr, 1902 


| 
Temperature. | Precipita- 
| (Fahrenheit. ) | Temperature. Precipita- | 
(Fahrenheit. ) tion. | Temperature. Precipita- 
| z ~ | (Fahrenheit. ) tion. 
= | 
= s | $ $ | s ann 
can 3. 49 | Nogales 6 ns. | Ins, | California—Cont’ ° 
82° 11. |) Oracle 78 | Chino#!........ 95 4 | Ina. Ins 
Camphill 100| 84.6 4 Pinal Ranch | 1.34) 100 | 4) 0.01 | 
Citronelle ......... 67 | 83.0 t+ | Prescott | 1.06 | Corning®?, 105 
ai. 4 | 4. 64 || Coronado................. 84 60 | 77.0) 0.00 
Ie 0. 50 | Crescent City L. 7 40 57.2 0. 06 | 
4. 63 Superstition. | 87.4) 1.53) | eas 
Eufaula a... Tombstome 100 | Drytown ................. 
62 | 84.3 | 112} 42 | | Dunnigan*!, | 100 = 72.2 
Evergreen 68 | 82.4 6 20 108 52 76.1 1. 50 Durham | 97 T. | 
Fort Deposit ............. 68 | | alicel || Elmdale 
| jos | 61 | 825| 209 | | 101 40 | 67. 2. 0 | 46 | 74.8) 0.00 
| AlGO. | 100 56 | 79. || Folsom? 405 | | 0.00) 
Highland Home.......... joo | 220 | || Arkansas City.......... 108 | 82.14) 1.76 || Fort Ross 
92. sebranch ............... e an Sel 1 | Georgetown ..............| 100 0.00 | 
Madison Station.......... ios | 206 | Brinkley ................. | as | Goshen en 
Maplegrove .............+ 1066 | 58 80.9 Grass Valley ............. 0.0) 
103 60 | 82.7 7. 26 | De Queen 2. 40 | Idylwild 0.00 
17 | Forrest City............. 7 | 80. | || Irvine.......... | 
Scottsboro 101 4. 86 Fulton .. 97 60 80.4) 5. 74 | ee 72.4) 0.00 
60 ce 105 $4. 8 Lake Village 99 6 King City... 102 68.6 
98 | 80.4 2.72 | 400 lon 1) 1.5: || Kono Tayee.............. | ‘oe 42 | 65.6) 0.00 
104 66 | 84.0 4. 05 Lutherville............... | 96 0.2 0. 90 Laguna Valley ........... 4) 73.8) T. 
= Union Springs............ 101 | 68 | 88.3 2. 38 | 77.8 4.21 0.00 
Uniontown 103*| 678) 84. 1.90 Marianna 60 | Las Fuentes Ranch....... baad 
Valleyhead 102 60 80.2 4. | 9 6 81. 1. 7 || 108 | 0. 00 
281 671946 4: Mountain Home.......... | Lick Observatory......... D. OO 
Coal Harte 102} 67 | 84.6) 3.28 Mount | Sins! | Lime Point L. 0. 09 
oal Harbor. ............. | New Gascony ............ || Livermore................ "106° 
Copper Center, ........... | 3.05 63 77.2 0. 06 | 45) 70.6 | 0.18 
Fort 78 31 545 1, 08 Newport b................ 2. 33 || Les Gates ................ | 98 | 46 70.6 
Skagway 68 32 | 54.2 14. 96 Pocahontas .............. 102 56 1.20) | 100 | T. 
Allaire Ranch ............|. e< 105 62 6. 28 | 105 | 74.2 T. 
Arizona Canal Co’s Dam..| | 68 | 8&8 | Rosadale ................. 101 | 68 | 105 
| 51/74) 5.48 9 | 63 | 0.55 Mount St. Helena 0.08 
Champie Camp. .........) 118 5a | 88.8 1.58 Washington pod 0.90 | 93,2 0.138 
Congress ......... 1066) 62 | 83.7 1.35 Winchester. ............. 64 1.28 | || Newhall@t. 107 | $0.8) 0.00 
Dragoon Summit*!....... | 62 | 75.8 2.44 | 98 58 | 7 247) Newman ......... aes 
Dudleyville .............. 110 | 64 | 82.3 Witts Springs 56e a> 6. 27 | 
A pache....... “el an | Angiola orth 
Fort Huachuca........... cal Ballast Point L. H....... 16) T. | oni Glas! 
Fort Mohave ............. 117¢| Be 4. 43 633 0. 00 106 85 | 93.8 | 0.00 
Kingman ................ 106% 80. 04 48 Piedras Blaneas L. H..... 
Mesa (near) .............. it | 0.59. 0.00 Pine Crest...............- | 
Mohawk 115 83 | | 1.03 g 0.00) Placerville ............... | | 66.0 0.00 
Mount Huachuca......... 98 59 | 75.0 } ae | Cape Mendocino L. H Hey RR ee eee 0. 00 | Point Ano Nuevo L. H... 44 | 67.3) 0.14 
0.00 Point Conception L. Hi .|. | 
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| (Fahrenheit. ) tion Temperature. | Precipita- T r 
(Fahrenheit.) tion emperature. Precipita- 
| | (Fahrenheit. ) | tion. 
| | aA | | | 
|= ° 
Stattons. | s | | Stations. 4 
a | ea a | 3 | | gg | on 
= | = 
= 3 le | & $ = = | 
California—Cont’d, bad ° ° | 
Point George L. H ....... 0.02 | Holyoke (near)........... 104) 50 | 72.8) 0.95 | Mi a—Cont’d, Ins. | Ins. 
| Point Loma L. | 0.00 105 | 54 | 7.2) | 96 | 239 
| | Longs Peak .............. | 83 | 54.6 | 1.80 St. Andrews .............| 96 | 66 | 83.0 
| 106 | 49| O00 | 9% | 37 | 63.7) 0.32 | 100} 66 82.2) 6.93 | 
Rohnerville *5............ | 97 38°) 61.1 Rockyf 36 | 66.6 | 0.28) j 81. Ge 7.01 
Sacramento .............. | 96| 70.2 103 44/ 71.4) 0.82 1016 84.0 | 3.27 
San Bernardino 72.0) 0.00 90 | 43 63.4 | 2.66 62e 79.6°| 4.09 
Leandro | 9 | 47 648 0.00 Sapinero 42 65.0 1. 68 | 98 
San Miguel we 44) 72.9) 1.23 Bainbridge 98 | 66 | 81.8) 3.38 
Santa Barbara L. H 90 59.2| § Blakely 98 67 80.6) 415 
Sierra Madre............. | | be 33 108 | | 98.0) 5.56 
SOMOMIA ... ees 0.04 | 60 | 76.2) 3.34 
& Farallone L. 00 69.6 | 2.39 6 | 74.5 | 5.39 
= 5l 76. 7 0.00 Falls Village 2. 10 Eastman 
65. 8 0.09 85 44 | 65 Experiment.............. 100 63 79.6) 4.99 
77.8 0.00 New London............. 85 5216801 1.63 Fleming 104 58 | 80.4 | 3.42 
0.00 North Grosvenor Dale....| 88 43 | 67.5 Fort Gaines .............. 104 68 |.... 5. 27 
| 105 40 | 68.6 | 0.00 | South err 83 46 | 66.2 | 3. 25 Greensboro............... 97 61 | 38 
105 45 | 72.0 | 0.07 | Storrs ........... Griffim 103 | 82.2!) 4.14 
Vacaville! ....... 50 | 61.4) 0.00 | Voluntown ............... 441, 67.6! 2.17 Harrison 99 | 68 | 80.0) 1.11 
......... 103 | 57 | 73.0) T. 67.6!) 1.67 Hawkinsville ...... ..... 100; 61 80.8) 4.95 
Visalia. 49 | 76.9) 0.00 | Waterbury 44 69.0 | 2.82 Hephzibah .......... 102| 63 | 21 
Wasco | 82 | 99.4) 0.00 | West Simsbur 44 65.1) 47 Lost Mountain ........... 9s 79.5!) 4 
51) 71.8) 0.04 | Milford ......... 96 | 74.21 15 64 81.8) 4.38 
60 | 80.4) T. | Millsboro................. .22 Marshallville 2.17 
Willite | 42 | | 0.02 | Newark 48|720| 154 2" 267 
Wire Bridges’. 105 | | 75.4) | Seaford. 98] 62 | 62 | 79.7 | 4.05 
Yerba Buena L. 76.2| T. District of Columbia, Millen 2 25 
Yuba City*5 69.7 | 1.01 Receiving Reservoir *5 86 60 | 73. 61 | 80.4) 2.07 
City 97 | 78.9) 0.08 | West Washin 73.4 | 2.17 Naylor ............ 60 81.9! 
008 hington........| 93| 48/722] 211 Newnan . 
100 | 50 71.2) 0.18 | 99 82.6) 4.43 Point Peter . 3.89 
Asheroft 87| 31/558 | 234 Poulan 81.0 | 3.19 
Blaine. an | —~ 67 | 83.4) 2.42 63 | 82.0 | 4.00 
Breckenridge 1, 20 Clermont d 99 68 | 83.3 56 | 77. 3 5.82 
45) 68.6 | 1.29 | 519 Stiltmore too 68 | | £00 
Clearview 86 | 37| 59.0) 318 Fort Meade .............. | aos Tallapooss ......-.++ 58 80.6) 2.13 
100 42 | 69.4 1.87 | 81.9) 6.51 Thomasville.......... 98 | 66 82. 
100) 42) 68.7) 0.67 81.6 | 3.06 Washin 
Morgan 100 47 | 720 95 69 | 80.8 4.96 acces 64 | 79.7 3. 72 
61.8 | 3:20 | Kissimmes............... Waynesboro. 9% | 63 | 78.8) 3.37 
01 67.2) 278 1} 81.8) 5.21 | 58 80.5! 4.13 
. 103 48 | 72.4 0. 48 Malabar | 82.4 4.79 Idaho. ‘ 
2. 35 Manatee 95 68 | 82.4) 1.80 | | 98 34 | 66.2) 0.25 
92| 31 | 60.4| 2.47 | 81.7 | 4.69) American Falls 33 | 68. 
99) 41) 68.6) 2.68 | 9 | 72) 84.0) 0.00 
103) 501 72.6) 2.64 Merritt Island... 99 | 67 | 828) 268 101| 35|@&8| 0.45 
82.1) 8.50) Chesterfield 93 | 24 | 586); 0.20 
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Maximum. 


Temperature. | Precipita- Temperature. | Precipita- 
Fahrenhe P Temperature. Precipi 
( it.) tion. (Fahrenheit. ) tion. | (Fahrenheit. ) 
| | j 
= | | E le | z 
Ss 5 | | g los | 
° | Ins. Ins Ilinois—Cont’ d. e ° ° | Ins Ins. || e ‘ 
30 | 63.0) T. Sullivan .... 9 | 48 71.7) 4.19) | Ins. | Ins 
21 | 59.4. 0.68 ales! 22 | 98) 49/706 8.12 | 
31 | 65.8) 0.21 Wellington .............. so| 4/700! 190 || Cedar Rapids............. 69.9 9.93 
36 | 66.61 0.27 Simel ae 92 46 70.3 8.28 
83 | | 1.09 City 47 | 67.6) 6.71 | 
$4 | 68.0|....... =| ae Chester 43) 279 | 
37 | 68.5 | 0.75 88 6 67.7 | | Clarinda 45) 72.5 6.76 | 
40 | 67.9 1. 32 | 69.5 4.08 
33 | 63.0) 1.06 Zins! tal | College Springs .......... 974 464) 71.84 
31 | 60.2) 0.75 a || Columbus Junction ...... | | 69.5 15.47 | 
49| 73.0) 294 | Cumberland 36 | 
0.10 Cambridge 1 43 | 69.2 | 2 41 5. 36 | 
64.0¢) T. | 97 | 72.4 | 197 | Tritt, 8.56 | 
66.6) | Connersville 91 45 | 70.2 149 3/666) 1.78 | 
| Crawfordsville 9 | 49| 7328) 1.75 --| 
71.8) 5.38 | | Farmland................ 46 | 69.7) 1.48, Earih 
67.1 2 51 90 | 714 | 9 49 | 71.1 7.18 | 
70.2) 4.64 | | Huntington 90 | 47 69.0) 1.93 | 
mel Lafayette 47 | 70.1) 1.40, 
471 | 47 | 0.2) 275 Grand Meadow 
50 71.8| 453 | Madison b ireenfield................ 
85 | 77.4| 445 | Marengo si ase | Grinnell (near) 
5372.4) 1.59 Marion 45 Grundy Center 
47 | 71.1| 7.01 | Markle......... | 43|680| 1.60 
45 70.1) 3.62 Moores 9 | 50/754) 1.85) | Hopeviile | 
74.1 | 4.98 Mount Vernca...... 100 74 148 | 
52/741) 3.13 coed. 98| 51 | 7%8| 1.76 
. 58 | ‘ a Falls 
6372.8! 7.20 e Keosauqua ............... 9% 71.6 7.10 
48 | 69.6 5.44 | Scottsburg 97 52 | | aAnsing sé 45) 68.6 3.18 
52 | 73.6) 5.71 | | Seymour | 50 | 319 Baad 
46 | 69.0) 7.90 | ssl Leon 71.4 
47 | 67.6 | 2.08 173 Logan 71.1 5.36 
42 | 67.6) 2.26 | Maquoketa ............... 6 3.57 
4.69 | | Marshalltown ............ 70.0 7.87 
76.3 2.71 96 52 75.0 4.68 | 67.4 3.31 
73.0| 4.57 | 95 aa 6 Mountayr 71.0 9.09 
69.6 | 2.37 Winamac .... 40° 67 i Mount Pleasant 70.0 10.06 
72.8| 440 Worthington ............. 95 aes | 70.0 10.65 
69.6 | 8.56 Ardmere..... 108 | 87.6] 0.87 68.6 7.06 
69. 6 80 107 61 wood 66. 2 5, 88 
2 47 ad 70.2 | 3.72 
éa2'| 5.32 | Fairland ................. 99 | 57| 799) 6.56. 7.08 
2 66 | 103 | 842 71.5 4.24 
72.3 5.64 110 64 | 86.6 0.25 On TTT 66.0 4.18 
76.4 | 2.85 Holdenviile 104| 59 | 1.00 
77.2 | 4.33 | 107 63| 86.2) 0.95 | 
74.4/| 3.20 105 Ottumwa......... 71.7 | 6.42 
471 | T 105 | 56 | 81.3 14 66.6 9.48 
730) 7.42) 210 oak | 51/721) 571 
51 | 748 5.04 | gins lanl 6.12 
47|675| Loo Algoma 48 49 | | Sac City... 45/688 8.08 
50 | 72.4 6.29 | St. Charles ............... 92) 47) 70.5 7.58 
47/684) 114 ene 34 | Serantom 9 | 46) 69.2 5.70 
| Ameo 7.12 | | Sibley 90 | 37 67.8 9.25 
481 69.5) 7.11) 92! 617) | Storm Lake 90 | 43 | 67.4 | 
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Stations. 
Idaho—Cont'd. 
Downey 
| 
Lakeview 
Oakley 
Priest River. ............. 
Silver City 
Swan Valley. 
Illinois. 
Ashton 
Astori | 
Aurora 
Bloomington ............. 
Carlinville 
Charleston ..... 
Chemung 
ce 
' 
§ 
Friendgrove*® ...........) 
be 
Kishwaukee ............. 
6646 
McLeansboro.............| 
Martinsville .............) 
Morrisonville ............) 
Mount Carmel............).... 
Mount Pulaski...........| 
Mount Vernon ...........) 1 
New Burnside............) 9 
9 
Plumbill .................| 
Teck 
© 


Aveusr, 1902. 


Stations. 


Burlington ............... 
Conter .............. 
Cunningham ............. 


Englewood .... 


Fort Leavenworth... ..... 


Independence ..... ...... 


Little River 


Medicine Lodge .......... 
Minneapolis ............. 


Berea 
| 
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snow. 
snow, 


Minimum. 


Towa—Cont'd., 


senses ° | Maximum. 


= 


Stations. 


Kentucky—Cont’d, 


| Catlettsburg.............- 


. 


High Bridge. ............. 
Hopkinsville 


Marrowbone ............. 
Middlesboro ............. 
Mount Sterling .......... 
‘ 


Williamsburg ............ 
Williamstown ............ 
Louisiana, 


| Baton Rouge ............. 


| 


Donaldsonville ........... 


Grand Coteau .......... J 
Lake Charles............. 
Lake Providence ......... 
Opelousas 
Paincourtville............ 
Plain Dealing ........... 


| Sugar Experiment Station 


Sugartown ............... 


|| Venice ........ 


Fort Fairfield ............ 


North Bridgton . 


| Maximum. 

Minimum, 

Rain and melted 

snow. 

| Total depth of 
snow. 


= 


ae 


2 


RAR 


BRELES 
2 


Se 


HS 


Stations. 


* 


Maine—Cont'd. 


Roach River ............. 
Rumford Falls ........... 


Bachmans Valley......... 
Boettcherville............ 


Cambridge ..... 


Cheltenham . . 


Chewsville 


Greenspring Furnace 


Mount St. Marys College. . 
Newmarket .............. 


Takoma Park ............ 
Westernport ............. 
WD sod 


East Templeton *!........ 
Fitchburg ® 
Framingham. ........... 


Williamstown ............ 
Winchendon ............. 


A 
A 
A 


Ball Mountain ........... 
Battlocreek 


Rain and melted 
snow. 


| Total depth of 


| 


° | Minimum. 


= 


Clearspring .............. 
Collegepark .............. 
Cumberland db ............ 
_ 


Oe 


: 


a2 


cultural College. .... 
n 


Alma..... 


a 


Precipita- 
tion. 


snow. 


~ 


TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- ‘Temperature. Precipita- Temperature. | 
(Fahrenheit.) | tion. (Fahrenheit. ) tion. (Fahrenheit. ) 
| | | 
I 
= 
= | 
| 
oo... 4 72.0 | 8.72 102 47 | 76.6 | | P| 83 41 | 61.5 | 
47 | 68.1) 9.40 98 | 48 | 76.6 | 
4269.2) 9.35 | 49 76.2 | | Vanburen................| 91 | 34 | 62.2 
54!) 68. 5°) 8.08 %) 72.8 | | 83 50 67.0 
$2 | 69.0) 9.55 Maryland, 
Washington .............- 47 | 68.2 | 12,34 99 45 | 76.6 
95| 51 | 73.8 | 43] 
48 | 68.8 7.70 56 | 78.9 | | 97 41 
49 | 67.5) 4.57 99 48 | 75.4 92 “4 
Westbend 87) 67.8) 7.12 | 9 | 53 | 780 | 95) = 
BOB 102 62 45, 
| | 98 | 53 | 
Wilton Junction .......... 9 47) 70.8) 7.60 DO 87 54 
Winterset ................| 91 | 47) 70.0| 8.35 | Leitehfield ...............| 99] 52 | gi] 41 
Kansas. || Manchester...............| 96 | 50 45 
Achilles M0] 40) 73.7) 4.16 gs 48 | 
96 | 49 | 76.0 | 7.06 98 49 | | 92 49 | 
99 | 4/730] 92; 651 
103 | 47 | 78.2 | 97] 56 
108 47 | 76.0 | ) | Paducah 92| 45) 
97 | 56 | 78.3 | | Paducah b................| 101} 60 | 86} 37 
104) 51 | 77.7 | 9] 48 
104) | 79.6 | 53 | 92 46 | 
Delphos 109) 48 | 78.4 v7 | 51 | 100} 42 | 
Dresden..................| 108 | 46] 76.5 | 98 51 | 74 
Ellinwood................, 103 | 50| 786 ; 93 | 49} | 0. 87 
81.6 99) Johns Hopkins Hospital..| 92 | 54 3, 82 
Eureka Ranch............| 107| 42 | 7&6 100 | 52 | | MeDonogh .... 47 1.51 
| 97 | 53 | | 53 1. 45 
89 | 47 2. 35 
a: 100 70 | 92 51 | 4.24 
107 | 69 | Princess Anne 90] 472 2. 51 
64 | 931 68 
88 | 98] 70 87| 34 
42 | Calhoun..................| 100] 66 50 
| 3.72 93 | 48 
Hanover .................| 45|76.7| 9.23 = 89| 52 
Harrison .................| 105 | 42) 75.6) 2.76 97| 69 95| 44 
46 | 77.6) 6.42 104 65 90 48 
Horton ..................| 100 | 48) 76.0) 5.80 101 70 | Massachusetts. 
47) 77.4 | 8.25 9%) 70 Bedford .................., 83] @ 
106 57 | 81.0) 6,22 Farmervill 100 64 Bluehill (summit)........ 86 47 
108 49 | 78.9 | 2.24 70 Cambridge ...............| 89 48 
108) 80.1) O34 99} 70 Chestnuthill .............) 90 | 47 
44| 75.4) 3.30 99 68 
881 77.2) 99 67 43 
105) 77.7) | 69 84} 51 
102; 77.8 | 2.64 | 101 70 | 85| 50 
108 80.5) 6.92 72 84| 53 
101 46) 76.3) 8.94 100 65 87 47 
Manhattan ...... .. .....| 105) 47 | 78.6) 10. 29 | 98 70 | 87 44 
Marion ..................| 50 | 784] 7.50 100) 68 85) 45 | 
Meade....................| 108| 81.0| 282 | 104 | 69 Hyannis .................| 88 | 50 
106 | $1.6) 2.22 100 | 61 | 
106 | 49) 77.6) 7.99 100 | 70 | 48 
97 §2 | 77.2 | 14.36 103 
Mounthope*!............| 102) 60 | 79.2) 6.73 99 | 70 88 | 48 | 
Nees City ................| 48/811) 301 95 73 | 45 66.4 |....... 
103:| Middleboro ..............| 88 | 41 | 65.4 
70 Monson ................--| 88] 43 | 644 
102 57 | 78.8 | 6.82 | 9 66 | | New 85 | 48 | 66.7 
81.0) 4.30 66 | Somerset *?,..............] 96 48 
ch 77.4| 5.81 97) (71 Springfield Armory ......| 87 | 47 
75.6 98 | 67 | Tauntone................| 87 | 40 | 65.0 
82.3 1.20 Maine. Westboro..... 89| 46 | 68.8 
Valley Falls .............| 973 76. 3*| 6.89 | Bar Harbor ..............) 45 | 86 | 42 | 64.6 
10 78.6 | 0.37 82| 44 | 63.8 
54 |......| 4.07 Worcester} ..............| 88 50 | 67. 
102 53) 75.6 11.58 40 Michigan. 
103 | 72/796) 4.75 85 | 43 87| 53 | 70. 
Yates Center 101] 49| 76.4 | 10.83 85 | 43 87 42 | 
85 | 38} 904) 404) 66. 
96 | 3.17 46 44 | 67. 
101 §2 | 76.6 | 4.25 40 | cd 
9 | 48/7324) 2.69 | 53 | 
99 | 657 |76.6) 5.70 86) 48 
pwiing Green ........... 108 | 78.4) 2.58 81 42 86 
98 | 51 | 76.0) 1.70 85 | 43 | | 88 
| 2 | 79.2) 224 | 85) | | 85 | 
Carroliton... 99 | 746) 1.08 | 951 36 83 
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TABLE ITI.— Climatological record of voluntary and other cooperating observers— Continued. 
Temperature. Precipita- Temperature. Precipita- | Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) | tion. 
Stations. i. 2. | Stations. Stations. 
Michigan—Cont'd. ° Ins. | Ins. Michigan—Cout d. Ins. | Ins. Mississippi—Cont'd. Ins. | Ins. 
Berhim 85 45 64.4) 4.02 85 41 65.6) O44 107 58 | 81.8) 2.23 
Berrien Springs ..........| 91 43 | 67.3) 1.20 | Minnesota. Pomtotoc 100 60 | 80.9 |) 4.42 
Big Rapids............... 85 | 38/622) 1.45 8 40/658) 312 Port Gibson ............-- | 63/846) 0.90 
Birmingham . ..........- 89" 68.8') 0.40 BAD 7 4 66.1) 3.93 57 | 79.1 1.47 
DD 814) 34") 59.2*) 3.35 Alexandria............... 87 41 | 65.2) 3.07 | 98 72) 84.0) 6.25 
Calumet. 80 47 | 61.5) 1.76 85 39 63.0) 2.79 Stonington *!............. 2.19 
Cassopolis... 92 65.7) 0.60 88 40 66.2 2.77 101 65 | 83.2) 2.58 
Charlevoix 46 | 64.5) 0.33 | Beardsley 95 32 | 66.2) 2.64 Swartwout ............... 102 67 | 83.5) 4.59 
Charlotte 89 41 | 66.3) 0.65 85 38 62.8 | 2.79 102 70 | 84.4 0.5 
Chatham 33) 58.9) 3.42 | Bemidji 40) 64.2) 485 Tupelo 102 64 | 83.0) 3.59 
Cheboygan ...... 86 38} 62.1) 1.54 4.91 University .... 101 61) 81.3 3.03 
cc 92 43/684) 114 | Blooming Prairie 65.5 | 3.90 Walnutgrove .. 100 63 | 82.4) 5.69 | 
Coldwater 91 42 67.4) 1.00 Brainerd 66.6 | 4.32 Watervalley ............. 102 63 | 83.5) 2.52 | 
ROUT 80 63.0) 1.35 | Caledonia | 65.4) 1.99 100 70 | 84.2) 3.54) 
Dundee 87 48 66.6 1,10 67.1) 241 105 62 53.6 6,20 
Eagle Harbor ......--..-- 44/620) 202 || Collegeville ........ ..... 65.6 | 1.32 issouri. | 
East Tawas............- 83 0 62.8) 404 64.5) 3.24 Appleton City............ 97 53 77.0 11.08 
82 3259.4) 0.40 Detroit City.............. 85 35) 63.6) 4.55 | 96 48 75.7 6.12 | 
Fennville ....... 87) 44) 66.0) 0.85 | Farmington .............. 88 | 66.0) 5.26 9 | 56) 77.1 4.62 
Fitchburg 87 40 64.4) 100 Fergus Falls.............. 89 39 | 66.8 |) 1.80 8. 22 
86) 43/642) 1.50 85 | 36/648) Brunswick .........-...-. 95) 6.21 
Frankfort 8 | 47 | 65.6) 0.78 Grand Meadow........... 89) 45 | 66.4) 4.05 .. (6.04 
Gaylord 83 32 60.2) 1.00 | Hallock 86 $9 | 62.8) 1.72 Caruthersville. ........... 101 5579.4 4.20 
Gladwit 87 42 65.9) 2.65 3. 69 Conception .............. 92 62 72.2) 428 
Grand Marais ...........- 80 43 61.6) 229 | Lake Winnibigoshish....| 82 46 | 62.6) 5,89 Cowgill SS, 96 58 | 75.2) 6.25 
Grand Rapids ............ 92 47 | 67.0) 0.40 40) 61.9) 5.29 95 50) 73.4) 5.42 
GAPE 45 | 66.9) 1.00 Long Prairie 86 65.3) 3.11 99 2178.8) 4,67 
Grayling 39 | 60.8 | 3.35 | Luverne 844) 40" 64.24) 8.30 99 74.9 6.08 
89) 42/664) O11 Mapleplain | 66.4) 341 75.1 | 7.55 
Harbor Beach S4 41/622) 2.48 | Milaeca . 87 42 64.0) 2.06 75.6 8.24 
Harrison’...... 80) 40/504) 1.71 9 | 45/667| 1.97) Bightmile? 8. 31 
Harrisville ....... 85 41 62.8 1,79 Minneapolisb ............ 87 4665.9) 6.29 Eldon . 74.2) 6.92 
88 40 | 65.6) 1.68 | Montevideo .............. | 39 66.0) 4.25 5.11 
Hastings 9 | 664) 0.75 9 | 40) 65.0) 408 | Fayette | 54) 73.5) 6.46 
85) 42/628) x28 | Mount Iron | 37/505) 5.25 51 4.88 
Highland Station 0.96 | 91 40/666 315 0. 96 
Hillsdale 6.6 O44 New Richland............ 88 67.4 496 5.20) 
si 30 | 57.0 0.30 88 | 68.2) 5.87 || Glasgow ......... 9) 6.30 
Iron Mountain ........... 86 | 37/622) 216 | Park Rapids.............. 86 | 38 | 62.8) 3.61 brea 5.19 
Iron River 86 30s) 60, 8°) 2.15 86 46 | 65.7 | 10,15 | Grant City 7. 61 
ng 1.47 9 | 32 | 67.0) 10.60 | 97| 53 | 76.5 | 10.40 
Ishpeming 87 | 60.4) 2.40 | Pleasant Mounds......... 83 4 65.9) 6.01 || Harrisonville ............ 100 52) 76.0 8.36 | 
36 60.9 | Pokegama Falls .......... 87 40) 61.4) 5.45 | Hazlehurst ............... 6. 62) 
85 47 | 64.0) 2% 6. 50 102 49 77.0 | 6,42 | 
Kalamazoo ............... 95 | 46 | 67.9) 2.06 | Rolling Green ............ 92; 470 Huntsville ............... 51 | 73.0" 4.38 
Lake City... 9 | 39/64) 0.55 39 | 4365.8) 232 75.8 | 7.97 | 
86 465.0) 2.89 | Sandy Lake Dam 85 42 | 63.4) 4.31 Jefferson City ...........- | 102 52) 75.8 5.06 | 
| Shakopee ...... 85 48 66.2) 5.55 59 | 80.3 6.41 | 
Mackinac Island 297 | Tower ......... 85) 34) 50.4) 4.20 96) 47) 73.7) 4.07 | 
Mackinaw 43 64.5) 2.95 | Two Harbors 85 | 39/| 58.7| 254 Koshkonong ............. 57/ 77.2) 3.84) 
Manistee 465.2) 0.97 | 88 38, 63.0) 4.17 cls 4. 65 | 
Manistique .............. 79| 40/614) 3.35 Winnebago City 86 | 44/ 67.3| 4.52 | 97| 86/762) 7.25 
Menominee .............. 87 45 63.3) 26665000000 87 45 66.7 2.92 96 75.4 
88 | 38/654) 235 Worthington ............. 82| 42/65.8| 7.13 97| 49/752) 8.16 | 
Mount Clemens .......... 87 43 66.0) 0.72 Mississippi. 96 | 74.2) 3.92) 
Mount Pleasant .......... 87 42 64.6) 1.67 | Agricultural College... 6). 1,17 Marblehill ............... 103 80) 77.8 | 3.79 | 
Muskegon 46 65.8) 0.61 96 61 | 79.4) 7.29 51 | 73.9) 6.11 | 
85 29 50.3) 1.10 99 56) 79.1) 3.70 95 47 | 71.8) 4.70) 
North Marshall........... 43) 66.4) 0.40 99 70 | 83.8 | 5.28 95 73.4) 5.04 | 
82 47 64.6) 1.07 97 69 | 84.0) 4.380 96 75.6 8.10 
st 46 65.2) 1.32 | Booneville ............... 98 59 | 79.6) 2.60 Mineralsprings........... 100') 554) 79. 
63.9 1, 78 101 67 | 83.8) 3.15 Monroe City 48} 71.2) 5.92 
Omaway 86 36) 61.8) 2.31 Wap 106 61 83.6) 416 96 49 | 74.4) 8.19 
Ontonagon ............... 87 40 | 61.3 1,67 4.78 Mountaingrove .......... 97 53|74.2| 7.69 
87 41 | 65.4) 0.77 99 54, 79.0) 5.46 Mount Vernon ........... 100 55) 79.0) 4.86 
OWOBBO 88 42 | 67.6) 0,42 Crystalsprings 102 65 | 83.4) 5.75 Neosho 78. 3. 
41/640 0.40 104) 60 | 82.3) 0.386 Nevada 28 | 
| 0.20 102 644 84.4, 201 New Haven | 
Port Austin ......... 85 4361.8 180 100, 83.4) 3.10 New Madrid} 
87 @ | 3.6 /...... | Fayette (near) *!,........ 5.10 New Palestine 
Reed City MA 64.4 1.9 Greenvillea.............. |; 67 | 81.8) 1.31 Oak field 
Roscommon. ............. 90 34 | 62.2 /....... | 104 66 85.0) 1.79 
86) 44) 66.0) 248 | 8.8) 875 Oregon : 
8&5 44/642) 371 | Hattiesburg . ........... 108 67 | 84.8) 7.16 Palmyra 
St. Johns 46°) 67.6°| 0.42 Hazlehurst ............... | 103) 68 | 84.6) 3.64 Philly 
St. Joseph . 47 68.6) 1.59 97 | 79.0) 5.23 Pine Hill 
cc 0. 30 Holly Springs ............ 97 62 79.6) 6.58 Poplarbluff .......... ...) 101 53 78.0) 7.31 | 
87 41/650; T. | 101; 58) 824) 250 96 47 | 73.4) 810) 
South Haven ............. 86) 46 65.0) 0.65 | 105) 63 | 85.2) 7.02 98| 8.70) 
Thomaston .............. 85} 30/580) 1.47 | Kosciusko | 106) 59 | 83.2) 3.87 Richmond......,......... 9 | 53/733] 6.79 | 
Thornville ............... 82| 47/648] 3.21 | 100) 82.1) 6.35 Rockport 
Traverse City ............ 88) 44/650) 1,07 | Leakesville............... | 108) 65/843) 263 8, 20 
Vans Harbor............. 83 40 | 63.3) L138 -| 1083; 62/822) 20 St. Charles 
85 41; 64.0) | 105) 56) 80.8) 2.75 St. Joseph 2.94) 
44 65.4) 0.86 Magnolia ................, 101 | 66 | 8.0) 2.66 Sarcoxie ........... 5. 
87 40 | 67.0) 0.24 Natchez ...... 101 3.85 Sedalia. 7. 06 
Webberville 86; 42| 66.4) 1.24 Nittayuma 62/828) 1.51. Seymour . 6.22 | 
West Branch ............ 38 | 61.8 1.41 Okolona....... 14 4.39, 
90 | 50.6 |....... 102) +62 82.0) 3.07 4.65 
Whitecloud ...... 86 38 | 64.1 1.00 | 1,02 Steffenville 5.625 
Whitefish Point .......... 79 43 | 62.4 | 2.36 Pearlington .............. 100 69 | 83.6! 7.19 6.07 
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MONTHLY WEATHER REVIEW. 
TABLE II. — Climatological record of voluntary and other cooperating observers—Continued. 


Temperature. 
(Fahrenheit. ) 
| | 
Stations. | | 
Big! 
= | = 
ai. 
$ 
A | Aa | 
| | 
f 73. 
Unionville 54 71.8 
9 51 | 75.8 
Warrensburg ..........-- 96 74.9 
Warrenton 98 | 74.6 | 
Willowsprings ......-.--- 100 48 | 76.4 | 
96 75.2 | 
Zeitonia | 101 48. | 77.2 | 
Montana 
M4 25 | 57.0 
40) 69.4 |. 
87 34 59.6 | 
85 33 | 61.4 
Canyon | 95 40 66.3 
Columbia | 91 29 | 60. 8 
Crow Agency 95 40) 67.2 
Culbertson ...........-- 95 36 | 66.2 
84! 33 | 59.4). 
| 86 29 | 58.6 
| 91 41 66.9 
Fort Benton.........-... | 38 | 66.6 
Fort Logan ............+. | 90 32 | 58.6 
| 98 33 | 70.2 
40 | 68.7 
86 27 | 57.8 
Lewistown 90 31 61.0 
Livingston 37 | 66.4 
Manhattan 90%] Si] 62.6 
Marysville ............... | 62. 9 
| 87 66.2 
8S 29°) 57.1 
91 34 | 63.2 
38 | 67.6 | 
36 | 64.2 
| 29 | 59.4 
ringbrook ............. 101) 33 | 61.1 
| 89 36] 62.4 


pahoe 


Arcadia... . 
Ashlanda.. 


Bridgeport 


Crete 
Culbertson 
David City... ... ........| 
Dawson 


Fort Robinson 
Fremont 

Fullerton 


40 


= 


Precipita- 
tion. 


| Rain and melted 
snow. 


| 


= 
= 


Total depth of 
show. 


. 


Temperature. 
(Fahrenheit. ) | 
} | | | 
Stations. | : | | 
| | 
el gi 
Finis 
Nebraska—Cont' d. | 
Genoa (near)...... ..... | 9 44° 70.6 
| 98 42 71.4 
100 44 | 72.9 
Grand Island b........... | 98 44 | 73.0 
Grand Islandec........... | 100 | 44| 73.3 
100 45 (75.6 
Hartington......... 92 40 | 68.5 
Hayes Center ............ 
97 37 | 70.9 | 
| | 43 | 73.8 
Holdredge ............... 99 48) 74.0 
wens 91 48 | 70.6 
Imperial . 101 45 | 73.7 
Kearne 101 45 76.4 
Kennedy... 9% 37 | 69.1 
Kimball 96 40 | 69.7 | 
94°) 49°) 68. 
99 41 70.7 
95 44 70.1 
95 41 | 71.2 
Lynch 100 | 35 | 71.6 
Marquette 
Mason City 
Nebraska City b*!........ 96 54 | 73.2 
101 42 70.6 
96 39 | 70.2 
North Loup .........0000. 96 40 | 71.2 
o4 39 | 69.9 
96 40 | 69.0 
Plattsmouth b............ 93 48 | 71.0 
Ravennaa 71.8 
Redcloud 73.8 
Republican *! 78.1 
73.6 
74.8 
71.0 
71.4 
92 42 | 68.3 
93 41 | 69.4 
95 44 | 73.2 
102 54 74.4 
Tablerock®* ............. 4 75.6 
101 46 (73.0 
45 | 72.3 
45 | 72.2 
95 40 | 69.7 
Weeping Water .......... | 90 41 | 69.6 
. 6 
1 
bs ilsonville . 
yinnebago 
anes 98 46 | 74.7 
Nevada 
102 33 | 66.8 
89 42 | 64.8 
Battle Mountain ......... 107 36 | 72.0 
90 41 | 64.3 
Beowawe 103 | 50 | 73.3 
96 31 | 64.2 
102 49 | 72.8 
| 97 36 | 65.3 
Elko (mear) ........-..... 100 32 | 65.8 


Precipita- | 


snow. 


Rain and melted 


Total depth of 


snow. 


| 
| 
| 
| 


> 


| 
| 


Stations. 


Nevada—Cont'd. 


Fenelon *1 
Gole onda *1 


Humboldt 
Lewers Ranch............ 
Lovelocks 
Martins 
Monitor Mill 
Morey 
| 
Potts 
Reno State University... . 
Rioville 
Silverpea! 

Sodaviile 
Tecoma 

Toano*! 
Wabuska..... 
Wadsworth 
Ww 


New Hampshire. 
Alstead 
Bethlehem 
Brookline 
Chatham 
Concord 
Du rham 


Grafton 
Hanover 
Keene 


Nashua 
Newton 
Veterboro 
Plymouth 
Sanbornton 
New Jersey. 
Asbury Park 
Bayonne 
Belvidere 
Bergen Point............. 
Beverly 


Camden 
Cape May C. H 
Charlotteburg 
Chester 
Clayton 
College Farm............. 
Culvers Lake............. 
Egg Harbor City 
Elizabeth 
Flemington 
Freehold 
Friesburg 
Hanover 
Hightstown 
Imlaystown 
Indian Mills..... 
Lakew 


Layton 
Moorestown .............. 


Perth Amboy 
Plai nfield 


Salem 
Somerville 
South Orange . 


Three Bridges............ 


Temperature, 
(Fahrenheit. ) 
95 34 | 65.0 
99 40 | 67.8 
96 50 | 71.6 
97 42 | 72.6 
97 40 66.9 
99 50 | 72.2 
96 43 | 68.6 
99 41 | 67.2 
98 57 | 77.0 
100 36 65.8 
100 48 | 75.0 
92 62.8 
103 44 | 70.6 
98 35 | 67.5 
92 37 | 62.9 
96 40) 66.6 
96 43 | 67.2 
117 53 86.2 
100 5O | 72.2 
105 | 75.4 
98 53 | 79.8 
102 38 | 68,2 
98 48 | 73.8 
98 44 68.2 
91 30 | 63.7 
83 40 | 63.0 
92 33 | 61.1 
S4 40 | 60.8 
86 40 | 65.3 
84 40 | 61.8 
87 39 | 64.6 
87 40 | 63.8 
42 | 65.0 
83 42 | 63.7 
86 35 | 63.2 
85 63.2 
86 37 | 63.8 
83 40 | 61.0 
91 42 | 67.4 
85 41 | 64.0 
87 37 | 63.4 
91 40 | 63.8 
4 41 | 63.0 
36 | 61.6 
70.8 
71.4 
72.0 
68.9 
70.4 
71.6 
68, 2 
73. 6 
73.0 


72.0 
67.0 
67.0 
71.1 
70.1 
88 45 | 67.9 
90 48 | 70.4 
89 49 | 70.9 
87 53) 71.4 
90 50 | 70.6 
88 48 | 69.4 
91 46 | 71.2 
4 48 | 67.9 
87 51 | 70.8 
90 Sl | 71.5 
93 47 | 71.4 
88 48 | 69.1 
88 50 | 70.8 
86", 40) 66, 3» 
88 49 | 70.6 
90 . 
70. 
89 47 | 69.9 
88 42 | 66.8 
87 42 | 67.3 
88 44 | 67.8 
93 48 | 72.8 
90 46 | 69.5 
86 50 | 68.7 
S4 45 | 67,2 
87 71.0 


421 


Precipita- 
tion, 


snow. 
snow. 


Rain and melted 
Total depth of 


> 


eseresssess 
RR 


|| 
| 
| | 
ne. | | 
| 1.99 
1,00 | 
0. 85 ees 
2. 56 | 
2. 04 
3. 90 
2. 59 
| 2. 32 | 
| 4.72 
2. | 
2. 39 | 
2. 39 | 
1. 98 
0. 60 35 | 
1.13 
1. 62 
0. 35 | 
| 
0. 90 42 | 
0, 82 | | | 
1. 26 | 
1.79 | 
0, 27 | 
| 4.32 
0:33 3. 39 
0. 55 3.39 
0:30 | 3.80 
0.70 
| 5, 20 
0:92 5.81 
0:35 | 4.99 
= 4.09 
18 | 464 
1. 87 | 4.64 
91 35 | 62.6 O.44 47 6.14 
Townsend. +4 30 | 61.0 | | 
Twin Bridges ............ selena | | 
46) 72.8) 6. 41 | 
88 45 69.8 | 
104 42 
‘ Beaver | ae | 
43 14.3 | .73 | Lambertville 2 97 
| 
Fairbury ...... = sl aa | | 
| 99 40 4| 1.52 3. 28 
| 4.45 | 
72.2) 3.06 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- | Temperature. Precipita- Temperature. | 
(Fahrenheit. ) tion. | (Fahrenheit. ) tion. | (Fahrenheit. ) 
| @ | | | | 
| 
Stations. Stations. Stations. 
3 ag | as | : 
a | = ig | a 
a | - a2 = = i} = 
New Jersey—Cout'd. | Ins. | Ins. New York—Cont'd. Ins. | Ins. | North Carolina—Cont’d. | ° 
4 2.48 | Middletown .............. 67.6) 449 | Southern Pinesa ......... 102| 57 79.8 
70.8) 2.10 | Mohonk Lake ............! 79 49 65.2) 2.86 | Southern Pinesb......... 97 59 | 77.4 
Woodbine 83) 46 | 70. 2. 32 | 87 42/646) 2.98) | Springhope *!............ 9 | 58 | 75.1) 
New Merico. | New Lisbon 37 61.5) 3.98 || Tarboro 104 54 | 79.7 | 
Alamagordo ........... 105 49 79.7) 3.39 North Hammond 66.0) 1.92 | 
103) 780) 2.58 Number Four 59.4) 5.48 | Waynesville. 9 | 724) 
Albuquerque ............- 97| 0.70 « 65.0 1.25 96 | 57 | 75.4 
Arabella .... 5272.3) 3.04 Ogdensbu 65.6) 2.17 
104) 44) 73.4) 1.51 Old Chatham. 3.78 North Dakota. 
99 | 49 | 67.6) 3.00 64.0) 2.62 93 | 26) 645) 
101 60 | 80.7) 4.02 66.8 1.35 87 33 | 61.2) 
93 | 68.9) 2.89 Plattsburg Barracks 65.5) 2.70 Churchs Ferry ........... 87| 37 | 63.7 
93 | 40) 67.2) 4.93 | 68.1 3.67 9) 39 | 66.0 
97 | 58) 75.2) 3.32 | 68.8 | 2.06 88 | 39 65.0) 
92 45 | 67.8) 171 Richmondville ........... 88 41 64.7) 3.05 84 | 31 | 3.2) 
Fort Bayard.............. 90 53 | 70.2 | 7.18 85 50 | 65.6) 3.15 95 35 65.6 | 
Fort Stanton ...........+. 92 49 | 68.2) 1,87 M4 43 | 65.8) 4.14 93 36 66.6 
43) 68.3) 3.05 884) 494) 66.84) 2.43 88 32) 63.7 | 
Fort Wingate ............| 47 | 68.9) 1.72 Salisbury Mills........... 94 44 68.0 | 2.04 
109 39 | 75.5) 0.31 Saranac Lake............. 82 37 | 60.4) 4.28 94; 35 | 68.1) 
nn 3.02 Saratoga Springs ......... 89 42 66.5 | 3.63 Fullerton 93 | 33 | 65.2 | 
Galletes 96 51 | 70.8) 1.49 1.78 | Gallatin 87 30 «60.6 
Gallinas Spring .......... 100; 76.0 > 1.51 Setauket 84) 70.0) 0,85 Glenullin 98) 41 | 66.2 
Horse Springs... .. --| 92) 40) 65.8) 3.24 Shortsville ............... 88) 49 65.5) 1.86 86 42 | «63.6 
| 97) 48/696) 1.83 2.79 | Hamilton 88 | 32 | 61.0 
Las Vegas Hot Springs...) 48 68.1) 2.50 Southampton............. 85 53 | 68.2) 1.84 85) 35 | 63.4 
sees 2. 55 South Canisteo ........... 88 37 | 64.4) 2.56 | 33 | 65.0 
Mesilla Park ............. 102; 59 | 76.6) 5.77 South Kortright.......... 85 | 36) 62.4) 3.55 85 35 | 61.6 
90 48° 66.4) 3.50 South Schroon......... 8 41 | 61.6) 4.23 83 37 | 61.6 
97 58 76.1) 1.80 86 65.6) 1.56 95 35 | 65.2 
1.47 Straits Corners ........... 88 | 38> 64.24) 3.84 | McKinney ............... 30 | 62.7 
98| 48 | 69.8) 2.57 | Ticonderoga ....... .....| 85 | 47/632| 4.46 9% | 36 | 66.9 
Winsors Ranch........... 86) 34/582) 3.97 8 | 45/634) 0.79 88 | 35 | 64.2 
52 | 73.8) 2.29 86| 39/633) 2.36 86 | 36 | 61.8 
66.2 | 2.91 87) 43/663) 1.91 87 | 31 | 61.7 
55.6 6.05 91 40) 66.6 2.36 95 33 | 66.8 
2.22 | Wedgwood...............| 87] 65.0| 3.70 | New England ............| 96) 40 | 65.5 
65.4) 1.64 88 | 36/60) 2.83 9 41 | 66.6 
64.2 3.35 West Berne............... 86 36 | 63.5 3.08 ee Se 87 41 | 62.8 
66.0) 1.76 | Westfieldb ........-...... 88 49/654) 1.26 Portal 90 | 37 | 63.8 
61.2 | 2.95 49°) 66.2©) 1.00 | Power 89 34 64.9 
66.8) 2.66 87) 38/623) 4.11 Steele 36) 66.1 
> | Ww 90 46 | 66.4) 4.20 83 42 | 62. 2 
North Carolina. 8S 34 63.6 
64.4) 1.95 86} 56/708) 2.17 Wahpeton” | 66.4 
59.0) 3.70 | 54) 72.2) 32 90 31 62.8 
66.6 | 2.03 62) 213 Woodbridge.............. 89 | 33 | 63.0 
5. 30 | Chapelhill................| 105 | 56 | a71 
SS 35) 62.6) 2.68 | 52 | 67.6) 3.19 86 45 | 66.9 
Rouckville ...... 85) 43/644) 3.18 ck 5.71 | 82 | 42 | 64.7 
Brockport... 88 49 65.8) 2.73 OD | Bangorville .............. 48 | 67.5 | 
cc 1,19 | Fayetteville.............. 98 54) 77.4) 2.80 | Bellefontaine. ............ 88 | 68.5 
Canaan Four Corners .... 41) 63.1) 3.23 | |) 76.4) 4.97 | Benton Ridge ............ 43 | 68.0 
Canajoharie .............. 88 41/648) 211 2.12 96 48 | 73.6 
6 85 63.6) 3.48 97 56 | 76.1 3. 73 | Bladensburg... ........... 42 67.9 
66.8) 4.43 | Hendersonville .......... | 51 | 72.6) 3.26 
Cooperstown 63.0 3.05 100 7 | 77.8) 223 | Bloomingburg............ 
65.1 | 3.68 | 85 | 69.0] 2.10 Bowling Green . 90) 41 | 67.1 
Cutchogue ......... 70.6) 1,77 | 56 | 70.8) 2.10 | Bucyrus....... 44 | 68.0 
214 | i....... | Cambridge ............... 92| 43 | 67.8 
Easton 4.35 ; 52 78.6) | Camp Dennison .......... 97 46) 72.4 
Fayetteville ............. 66.2) 4.17 cn 9s 52 | 75.4.) 1.91 | 90 41 | 67.0 
Franklinville ............ 63.0) 2.31 97| 53| 76.6) 3.45 
312 Lumberton. os | 87/782) 4.49 Chillicothe... 99°) | 75.3" 
6.64.60 2. 08 100) 53 752.8) 1.00 | Circleville. 94| 71.4) 
Gloversville ............. 8 | 42/643) 2.09 9 | 55/751) 324 6. 87 | 49 | 66.8 
Greenwich ............... Se) 65.0) 2.85 dees 101 52 | 77.4) 2.26 | Cleveland b............... 89 49 | 67.2 
Griffin Corners ........... 61.2) 523 98 5176.4 «5.49 91 43 | 69.9 
06.0044 00% 85 6 6.8 200 cise 97 53 75.9) 1.10 43° 71.0 
ED 1, 80 | Mountairy ....... ....... 92 73.4) 4.12 86 43 644 
Honeymead Brook ....... 43 66.0) 1.31 | 53 | 77.8 | 7.96 95 43 | 71.9 
# 61.5) 3.38 | Patterson®+..............| 9 50 | 68.7) 2.27 67.4 
ndian Lake. ............. 86 | 414 97 5477.3 4.05 68.4 
4) 65.6) 314 95 75.0) 3.11 73.6 
Keene Valley ............ 36 61.0) 272 | Rockingham . 95 58 76.8) 8.61 67.2 
Littlefalls, City Res....... 43/649/ 212 100° 780°) 4.03 46 | 68.3 
49/653) Le 9 | 54/742) 258 | Garrettaville ............. 88 | 42) 65.4 
2. 85 Nic 9 | | 76.8) 3.57 | Gratiot... 9) «44 | 68.6 
we 458) 67. 2.22 | 48 76.4) 6.11 95 47 | 72.4 
80 41) 61.1) 2.68 Soapstone Mount ........ 95 501 74.2) 258 | Greenfield. 92 | 72.1 


| Rain and melted 
snow 


Precipita- 
tion. 
- 
= 
: 
Ins. | Ins. 
3. 57 
5.14 
4.14 | 
3. 38 
5. 
6. 33 | 
1.43 
4.45 | 
4.63 | 
2. 61 
2.41 | 
5.21 | 
1.00 
2. 88 | 
2.17 | 
3.23 | 
3. 00 
| 
1.54 | 
2.21 | 
1. 62 
1. 46 
3. 23 | 
1.95 | 
0.95 | 
3. 05 
3. 28 
3. 31 
0.41 
0.18 
0. 87 
2. 02 
1.01 
| 
| 
| 
| 
| 
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emperature. 
| ahrenheit. ) | Precipita- 
Stat = 
| | | z | (Fahrenheit. ) Precipite 
| a i | | | = Stations. 
= | = | g | a 
Ohio—Cont' d. | ° | = 3 7 d as 
43 165.0 1 | 3a 6 | | 43 | 65.4 Ins. | Ins 
42 66.6 2. Ashland 101) 46) 72. . 1.19 
cas Hawthorn. 86) 42) 65.0) 313 
43 60.8 1. 65 | 105 | 60.1 0.12 Island Dam 41 | 67.8! 1.04 
48 69 0 Bullrun Os BO | 67. 0, 00 Joh 92 .8 | 1. 72 
44/654 1.28 | 43 | 66.0 on Lebanon Bs 9 | 40/653 
New | 45 | 68.6 0. 52 95 36 65.3 RYE 45°! 69. 3 2.14 
| 92) 4 | 69.7 2 30 106 32 65 4 . 24 44 5.49 
New Waterford | 96) 50) 74.2 ° 067 | Falls City 93 | 35/598) 0.02 
North Royalton .......... | 44) 66.7 2.30 | 100 | 39 | 63.2 0. 87 48 | 2. 52 
Norwalk ....... 87 45 | 66.1 | Glenora. 89 44 66. 02 2. 26 
Oberlin .......... | 37 | 67.0 0.48 | Government Camp ....... 100 | 60) O85 
Ohio State University .... 431 66.8 1.16 | Grants Pass 87 $2| 55.6) 1 55 2. 02 
Orangeville .... y----| 8] 1.54 | Hare..... 107 | 37 | 69.6 Philadel; 1. 37 
40 | 65.1 0. 46 Heppner 6 60.6 0. ( Pocono 55 “73.0 
Pataskala ................ | 89) 43) 67.6 wo! 36/6720) O11 
| 92) 42 0.99 Huntington 42 | 66.5 2.3 | 3.41 
Plattsburg | 95 6 71.0 132 103 48 | 77.2 0. Quakertow 8.21 
| 92 45 | 0.5 75 105 42 0.6 Reading 5. 05 
Portsmouth a............. | 94) 48) 71.4 2 70 Junction ss| 32 60.4 6 3.32 
Portsmouth b............. 0.83 99 | 52 | 68.3 4.31 
1.00 | Lafayette) 101 32 | 68.3 Saegerstown..............| 40) La 
Richfield L 07 105 52 | 69.8 1.75 Raltsbus .8 1.91 
Ripley .. 91 241 Lonerock.. 102 30 61.6 Selinsgrove ‘ 2.10 
Rittman... 48 | 71.1 McKenzie Brid 94 35 63.0 Shawmont 89 ‘aa 6.17 
9 | 40/664 0.99 MeMinnville 107 33 | 64.5 Smethport. .. 8 1.69 
0.54 Monmouth =| Smiths Corners........... 86 | 1.25 
2. 04 Nehalem 44 | 66.6 0.04 Spring Mount ............ 87| 66.2| 2.27 
90 43 | 68.8 0. 73 99 34 64 Warren 50 276 
86 43 | 67.2 1.49 105 48 | 65.0 | 0.46 70.6 2.63 
91 43 | 67.5 | 1.26 100 20 | 68.0 0. 00 65.4 0.68 
9 43 | 66.5 28 Siskiyou *! 104 50 66.0 00 4.12 
Waverly 92 44 | 68.6 0. 86 Springfield a1 96 36 70, 64 York .. pOrt. . 88 46 1.89 
aynesvilic.............. 9 | 47/728) 0.84 | 49|672| 000 
Wellington... 44s] 70.85) 0. 65 103 | 45/680 | 0.17 Bristol 1) 4.22 
0.74 97) 38 | 62.6 | 0.00 ol alae 0. 66 
| 1.42 Warm Spring = > 67.4 0.28 Providencec ............. 53 | 70.1 | 2.39 
| 105 | 40 | | 0.00 19 | 68.0) 2.58 
107| 63/852)| 1.59 Williams .... 96 | 35| 65.9) 00 101} 58 
. 110 60 | 86.4 | 101 36 67. 0. 27 Ande 99 78.8 7.75 
Beaver 1:37 Aleppo nsylvania 36 | 67.6 0,30 Rarksdale asl se 
105 60 | 82.6 90 42 | 68.0 Batesbu 101 62 79.0) 3.19 
Hennessey ........ 83.6 1.52 Clarion 86) 39 | 64.2. Clemson College.......... 
r eee 78.0 vis Island Dam Ed ° 
whuska 105} | 203 Dushore | 274 102 79.4) 4.22 
Sh and Fox Agency 105 62 | 84.6 194 East Bloomsb 86 39 | 62.3 3. 28 Greenvill 98 60 79. 8 4.55 
104 2. 32 68.0 3.64 feath Springs...... 60 | 78.4 | 3.86 
Forks of Nesham g2t 6.44 h 102 9.0 6. 21 
| 50/789 | 868 
92! 661 79.4) 2.59 
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Temperature, Precipita- Temperature. | Precipita- Temperature. Precipita- 
(Fahrenheit. ) | tion. | ( Fahrenheit. ee tion. (Fahrenheit. ) den. 
- | | - | | 
| = | | | 
Stattons. a. | Stations. | | Stations. | 
i = = | = = = = - = = = 
| 
South Carolina—Cont' d. | | Ins. | Ine. || Tennessee—Cont Ins. | Ins. | Teras—Cont'd | | Ins. | Ins, 
Bt, Georges 98 62 78.8) 4.88 57 | 76.0 3.68 wt 72 | 86.2) 0.00) 
St. Matthews ............. 96 63 | 78.6) 6.54 | Johnsonville ............. 99 | 52/77.9) 2.34 as 108 68 84.4) 0.00. 
St. Stephens Is 5. 85 | Jonesboro 89 | 65 | 74.5) 2.91 Menardville.............. 106 63 | 85.0) 0.00 
| 101 5879.0) 4.80 55 4.76 Mount Blanco............ 99 | 61 80.2) 0.02) 
6.660000 100; 56> 785) 5.51 |} Lafayette*s .............. 97 | 75.6) 2.35 | New Braunfels ........... 100; 71 | 85.2) 0.00 
Society Hill.............. 96 | 61 | 7&4 | 4.87 | Lewisburg ...............| 100) 786) 6.21 | 69 84.7) 0.10) 
Spartanburg .............. 9 | 77.4) 1.20 % St 75.6 293 1033 | 7487.7) 0.00) 
Statesburg 97 62 78.4) 7.45 Lynnville % 56 76.4) 5.40 97 75) 85.3 O00 
Summerville ............. 97 60 | 78.2) 6.82 McKenzie 101 6) 79.4, 3.73 103 | 66 | 86.2) 2.26 
Temperance. ............. 108°) 56" 794°) 3.85 MeMinnville 98 52 | 76.2) 1.89 100) 70) 834) 
98 60 78.6) 5.08 | Maryville 100 56 78.2) 1.99 75 | 82.4 0.00) 
es 9 | 56|77.8| 5.30 100) 78.6) 4.98 104) 72) 89.7) 0.00) 
Walhalla 9 | 57/756) 3.35 | Newport 95 | 54) 764) 1.60 %| 73/860) T. | 
102 62 | 78.7) 5.54 us 50 | 76.8) 4.92 98 | 72) 8.4) 0.55 
Winthrop College ........ 98) 77.3) 7.11 92| 7%4) 2.60 |} San Marcos...............| 100) O00 | 
63 | 80.4) 7.49 99 55 | 783) 4.01 ji = 104 69 85.6) 0.00 
South Dakota, | Rogersville... | 74.9¢) 2.85 100; 70 
” 40 69.2) 534 99 58 | 79.2) 5.40 | Sulphur Springs.......... 101 | 72 54.6) 0,06 | 
Alexandria ..............| 97| 82 67.5 | 4.36 9% | 76.2) 2.17 100; 68 3.8) 0.00) 
36 69.7) 4.01 i... 82 48 67.2) 6.35 Templeb................. 99 | 71) 83.6) 0.00 
33/680! 1.26 | Springdale ............... | 54) 76.0 1.65 i 103 | 72) 8.4) 0.02 | 
Brookings .... .......... 87| 33/651) 5.30 2. 32 102| 72) 86.4) 0.10) 
33° 68.4 (6.07 | Tellico Plains............ 98 56 76.7) 3.04 104) 72) 86.4) 0.00 
6.06 006s 95 5374.4 «(3.80 103) 73 | 87.6) 0.00 
Chamberlain ............. 99 | 71.0) 4.63 98| 55 | 75.9) 2.45 Waxahachie ............. 105 | 69 | 85.2) 0.00 
Clark Waynesboro 77.7% 3.00 | Weatherford ............. 102) 71 | 86.7) O22) 
Elkpoint 100) 40) 70.8) 4.22 9) 73) 85.2) 0.50) 
Faulkton. 35 | 66.9) 3.58 | 0. 20 106 49 | 77.0] 1.22 | 
33 65.9) 9.84 85.5) 1.76 93 | 38 | 67.5) O19) 
Forestburg 96 33 68.2) 5.00 | 98 | 68) 77.8) 0.05 | 
Fort Meade .............. 9s 45 72.4) 0.07 | 0.90 | Castledale ............... 1053 39°) 69.6) O23) 
Gannvalley .............. 100 36) 70.4) 3.91 86.6 0.00 100) 52) 75.0) 1.25 | 
Grand River School ...... 35) 68.9) 3.18 85.0) 0,62 92 28) 60.4) O48) 
Greenwood 96 40) 71.8) 5.96 87.7) 0.00 100 30 70.6) 0.04 
1. 69 87.5 0.00 Farmington ............. 9) 43) 70.4) O54 | 
36 | 69.6) 3.59 Bigspring 85.2) 1.24 105 475.9) 0.16) 
bodes cesses 26 64.0) 6.51 &3.2 0.12 | Fort Duchesne ........... 69. 44)....... 
95 | 35 | 67.8) 248 Boerne *! 8.4) 0.06 97| 5O| 71.2) O82 
95 | 80 | 67.2) 2.85 ORES | 0.58 | 0.40 
96 47 | 3.77 66 | 87.4) 0.52 41) 72.1) 0.08 
97 66.2) 3.14 | Brazoria .. 71 | «(0.65 46) 79.6) 0.62) 
35 | 67.0 | 2.66 | Brenham 73 | 84.8) 0.00 50) 75.0 0.66 
steve 33 | 67.1 | 3.98 Brighton 72) 544) 0.00 | 0.50 | 
36 68.9) 3.62 Brownwood .............. 105 70 | 87.6 28/622) O12) 
06 37 | 66.8) 2.70 1055 68 | 34.8) 0.00 81.2 | 0.87 | 
95 37 | 68.0) 4.35 | Camp Eagle Pass ......... 105 0.29 | 
9 | 704) 1.30 Childress 105 | 64) 35.4) 0.80 a8) 69.3) T. | 
95 34) 71.2) 6.68 69 84.1) 6.12 45 66.2) O09) 
93") 39 | 69.7*| 3.70 | College Station ........... 104 70 | 87.2) 0.00 41) 70.0) 0.20) 
89 28 | 67.2) 6.45 103 83.6 0.07 23) 58.2) 0.78 
92) 32/668) 264 9 | 71) 0.31 ‘ 45 | 70.5) 0.27 
| 39/714) 3.08 | Comanche ............... 106 | 65 | 88.0 : ‘ T. 
99 35 | 67.2) 3.16 100 70) 8.4) 0.00 9% | 65.8) 1.20) 
| 1.19 110 89.2) 0.00 Meadowville ............. 9 | 37 63.9) 0.30 
Sisseton Agency.......... 40 | 65.8) 2.88 107 70> 85.0) O64 100 45 | 71.6) 0.48 
NS 40 | 66.8) 1.44 1033 70 85.4) 0.00 105 49 | 75.6) O58 
36 69.3) 4.32 uc 100 70 | 84.1) 0.00 98 46 | 68.5) 1.72 
96 4270.6) 4.01 101 71 | 83.8) O11 Mount Nebo ............. 102 42 | 74.3) 0.28 
90 64.0) 291 100 72) 85.8) 0.00 100 41 | 69.2) 0.76 
37 | 67.7 6.47 101 67 | 84.3 0. 00 31) 63.4) 171 
Wessington Springs ...... 43 | 69.4) 202 Fort Davis ............... g2| 58/742) 287 27/680) 0.52 
secs 2. 30 Fort 75 | 89.2) 0.00 102 39 | 70.6 0. 20 
Tennessee. 06 00 the she sees che 0.74 32 | 61.3 | 2.25 
Andersonville ........... 97 51 | 75.3) 2.17 Fredericksburg .......... 101f| 69) 0.00 66. 2 | 0.22 
cece oN 79.0) 9.36 1084; 0.07 109 43) 1.23 
cous 9s! 78.1!) 2.85 Georgetown .......... ...| 105 70) 84.6 0.00 100 29 | 69.1) 0.21 
2.70 105*| 85, 4° 0.15 | 64.7) 0.00 
97 56) 781) 5.02 | 104 69 | 84.4) 41 | 69.4) T. 
Bristol 9 | 50/708) 3.55 Hale Center. ............. 9 | 60) 77.8) T. 103) 30 | 67.0) 0.20 
101 57 79.7) 438 100 69 84.0) 0.00 -| 98 40) 70.2) 0.46 
96 56 78.2) 250 107 66 | 88.0) 0.67 102 
| 1.10 cose 0.00 Wellington .............. 101 | 35 | 69.0) 0.24 
9 | 58/785) 6.68 102] 74] 868] 0.37 93 | 25/592) 0.29 
| 54 | 77.6 1. 82 Huntsville ............... | 97 | 72) 846) 0.33 ‘ermont. | 
97 65 | 80.0) 4.92 Jackson ville 70 6) 0.00 41 | 61.0) 292 
Elizabethton ............. 92) 52/728) 3.06 100) 70) 8%) 46/654) 4.62 
Florence 97 57) 77.3) 214 3.70 39 | 62.6) 4.28 | 
| @ 58 785) 2.10 S22 O42 6.0 38) 614) 265) 
60 79.2) 6.90 0.00 Manchester .............. 41 | 62.8) 3.92) 
Greeneville .............. | | 73.7 2.98 0.00 86 38 
Harriman................ | 98 765) 211 6.00 St. Johnsbury ............ 86 63.0 6.44 
Hohenwald .............. 100 49 | 75.8) 3.82 0.00 M | 66.8) 3.06 
99 52 77.8!) 3.78 0.09 80 42) 63.4) 3,00 
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| Maximum. 


° Minimum. 


Callaville ...............- 


Cliftonforge.............. 7 


— = 


RN 


= 
2 


Rattlesnake Mountains... 


tion. 


Precipita- | 


depth of 
snow. 


Total 


~ 


Maximum. 
Minimum. 
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| wean 


Washington—Cont’d. 


22 


BEES 


2382 


R 


SSE 


Pine 
Port Washington......... 
Prairie du Chiena 
Prairie du Chien b........ 


| Total depth of 
snow. 


~ 


California. 


Mokelumne Hill *4 


Temperature. 
(Fahrenheit. ) 
— 
3 
Stations. 
Sa ie0g 3 aa 
sm = en 
| = = 3 
2 ie SE 
Ins. | Ins. Wisconsin—Cont'd. Ins. 
8 0.17 eee 86 33 | 62.0 2. 85 
4 0.08 89 49 68.2) 0.45 
4) 1.81 Sheboygan ............. 49) 65.8) 0.380 
0.28 86 40 | 63.4 2.50 
0 1.05 Stevens Point .......... 87 38 | 66.2 1.82 
Valley Junction 91 39 | 66.6 | 3.24 
74 1.80 85 43 | 65.2) 1.39 
2.00 Watertown ............ 84 42 | 65.7) 0.76 
0; 2.89 Waukesha.............. 83 51 | 66.0 | 0.64 
6) 3.55 85 40 | 65.6 1.48 
3.02 85 42 | 66.4 0.38 
1.70 92 40 | 66.0 7.18 
3) 1.09 ing. 
0| 2.43 42 | 71.4] 0.28 
8 | 2.36 42 | 72.8 | 0.04 
1.15 28 | 58.8 | 0.34 
-| 1.4 wi 29 | 60.3) 0.31 
1,12 37 | 66.0 
0.97 32 | 58.4) 0.11 
2.01 Chugwater 65. 4°, 0.44 
1. 21 26 | 54.8) 0.64 
3. 03 29 | 59.2) 0.21 
2.09 Fort Laramie .......... 40 | 72.2 T. 
3. 86 Fort Washakie......... 38 | 67.4) 0.01 
4. 80 Fort Yellowstone 30 | 59.3) 0.61 
1.15 29 | 58.8 0.01 
0. 60 35 | 66.8 | 0.15 
8e| 1.93 33 | 69.0) 0.00 
2 3. 80 Iron Mountain......... 66.0 | 0.19 
4) 6.05 36 | 62.2 | 0.40 
0 1.68 29 | 62.0 
2.91 32 | 66.9 | 0.45 
6 | 2. 69 ae 31 | 65.4 a 
6) 2.16 81 | 65.0 | 0.27 
0 4. 87 44/| 70.0) 0.50 
2) 3.25 34 | 65.6 0.10 
2) 2.33 Red Bank ......... 34 | 67.2| T. 
2.64 Rocksprings. .... 36 | 65.6 0.17 
2.23 Saratoga ......... 83 | 64.6) 0.29 
1.72 South Pass City 25 | 58.0 
6 1.30 26 | 58.2) 0.50 
2.71 Thermopolis ........... 41 | 70.4 | 0.00 
1.71 to Rico. 
1.55 90 58 | 73.3) 7.23 
0 1. 63 94 69 | 81.6 | 9.20 
2.60 91 67 | 80.2 | 2.88 
6 1.48 94 65 | 78.6 | 7.54 
2.51 Barros 8&8 63 | 75.8 | 2,41 
2. 53 Bayamon .. 97 68 | 81.6) 8.17 
1,58 92 61 | 78.2) 3.74 
3) 4.10 93 73 | 82.2) 3.34 
6| 2.87 Cayey...... 98| 61/| 81.4| 3,02 
2) 2.37 95 55 | 76.8) 3.52 
2. 69 60 | 81.6 | 470 
Experimental Station ....|......)......).-.-++ 3. 61 
3.77 95 68 | 83.0) 3.24 
5| 3.56 Guanica......... 94 64 | 79.7) 2.88 
Hacienda Amistad...... 94 | 61) 78.5) 2.40 
8| 1.99 Hacienda Coloso ....... 93 64 | 78.8 | 6,04 
1.99 Hacienda Perla ........ 90 74 | 81.2) 7.17 
4 1.09 90 78 | 84.4) 7.75 
0.64 90 70 | 80.5 5.10 
1.74 91 65 | 78.2 | 401 
3| 1.26 Las Marias............. 92 60 | 78.6) 9.98 
6 1.10 97 68 | 80.8 | 3.67 
5 | 0.57 96 75 | 84.5 | 2.94 
6 0.70 Mayaguez...... 96 65 | 80.8 | 5.80 
2 1.13 97 66 | 80.4 | 9.65 
3.25 94 69 | 80.7 | 2.98 
6 2.18 San German 95 69 | 82.0) 954 
2) 0.96 San Lorenzo .......... 66 | 79.6) 5.75 
0. 95 San Salvador........... 89 63 | 76.2 | 5.07 
8 1.36 Santa Isabel ........... 91 70 | 80.8 | 2.72 
0 0.90 96 63 | 80.6 411 
8| 1.96 91 72 | 80.5 | 1.72 
6 | 0.72 89 68 | 79.6 | 2.98 
0, 0.380 Mexico. 
8 3.03 Ciudad P. Diaz..... ..... 101 78 | 88.7) 0.00 
0 0.48 Coatzacoaleos .......... 91 70 | 80.4 | 13.48 
4 0.78 Leon de Aldamas ..... 85 53 | 70.2) 1.74 
5) 1.69 95 71 | 81.9 | 2.24 
7| 2.39 New Brunswick 
5.20 76 50 | 62.0 
0. 93 Nicaragua. 
3.12 Nandaime.............. 90 74 | 82.3 
1, 62 Isthmus of Panama, 
4 1.94 Alhajuela 92 73 | 80.6 
| 1.41 87 72 | 79.2 
| 3.60 
1. 46 
6.96 
0.97 
1. 06 
0.50 
1. 65 
1.43 
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Temperature. Temperature ipita- 
(Fahrenheit) | | (Fahrenheit. on. 
| | | 
wis | 
Stati | 
: Stations. ay ons, 
| | 
|e | 
| | 
2 = | | 
ja a | 
Vermont—Cont'd. i | | Ins. | || 
Woodstock ...............) 38 3. 89 
Virginia, | | Wenatchee (near)......... 96 
Alexandria .............. 91 | | 1.92 o4 
96) 54 2. 61 
Bedford | 58 | 2.34 103 
Bigstone Gap 47 | 2.69 | West Virginia. 
89) 47 1. 06 | Bayard 
Buckingham .............; 72 41 | 4.39 | Buckhannon .............| } 
Burkes Garden..........., 88 38 2.47 Burlington...............| 92 
93 | 4,07 
Charlottesville 92) | 3.45 Cairo 95 
52 | | 4.00 
Dale Enterprise .......... 46 | 3.54 
2. 60 46 | 71 
Fredericksburg ..........) 1. 68 Dayton g2| 41 66 
2.05 49 74, 
Grahams Forge.. ........) 90% | 
Hot Springs .........-.... 86 | 
Lexington ............... 92 | 42 | 
Green Sulphur...........) 88) 43 | 
Mendota Huntington..............| | 
Petersburg ..............-| 97 54 | 48 
Quantioo.................; 49 .| 4 
Richmond (near) ... 
Rockymount .............) 87 | 53 Martinsburg .............| 92 47 
Shenandoah ... Morgantown ............ 88) 45 
Spottsville 96 | BO | 44 
Stanardsville.............. 94 | 40 New Martinsville ........| 98 49 
Nuttallburg..............| 93] 48} | 
Wilkersons............... 93 56 44 
Williamsburg ...... .... | 92} 55 
Wytheville ............. 92 46 Pleasant ...........| 94 50 
Washington. Poweliton ................| 94 49 
Aber@eon ............ 40 | 48 
Bremerton ...............| 95 41 | | 
46 93 | 
Clearwater ...............| 86 42 Weston . . . .. .. 
29 Wheeling b...............| 51 
Comeonully ..............| 36 Williamson ..............| % 50 
East Sound...............| 84 36 Barron 86 
Ellensburg...............| 92 39 | 88 
Grandmound ............. 92| 37 | 
Hooper 102 36 Darlington ...............| 87 
Lacenter .................| 100 40 Dodgeville ...............| 87 
eS 38 | Eau Claire ...............| 88 
44 Florence 84 
| Fond du Lac.......... 84 
Ranch......... 104 46 Grand River Locks.......)......)... 
Mount Pleasant........... 101 | 42 Grantsburg ..............| 89 
ease Valley ............| 100 41 
42 Koepenick ...............| 92 
Pomeroy ---| 102] 36 Ladysmith...............| 86 
Port | 85 46 Lancaster 86 | 
93 | 34 
-| 9 41 Manitowoc ...............| 8&4 
Meadow Valley ..........| 89 
| Neillsville ...............| 90 | 38 
Silvana...................| 86¢] 61. New London.............| 85 | 41 
Snohomish...............| 89 39 | 61.0. North Crandon...........| 834) 324 
Snoqualmie ..............| 93 | 41 | 63.6) Oconto 87] 
Southbend ...............| 40 | 61.7 40 
Sunnyside................ 97 | 41 | 686) 85 | 42 
Union 92] 84) 45 
Usk ....... 93 30 | 60.8 | 87 43 
55——_5 
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Temperature. Precipita- | Temperature. Precipita- | 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. | 
| 
3 3 | 
Stations. a5 Stations. 3. 
3 3232 | 38 | EXPLANATION OF SIGNS. 
E = | 3 | 3 *Extremes of temperature from observed readings of dry 
= 3 | 2 = thermometer. 
| t t te t 
Wray 101 4772.1 3.33 92 48 74.0 | Mean of 7 a. m. + 2p. = m. +9p. m. + 4. 
aware. | | M 8a. m. 8p. + 
Georgia, jou cc | 4Mean of 6 a. m. + 6p. m. + 2. 
106 62 82.7 3.83 Ore. 5 Mean of 7 a. m. + 2 p. m. + 2. 
lowa, Aurora (near).. 92) 42/624) 2.09 _ Mean of readings at various hours reduced to true daily 
90 49 72.6 8.47 Kir 104 35 65.0 0,12 mean b special tables. 
Kansas. Pennsylvania. ‘The sheds of a numeral indicates that the mean tem- 
Newton esecce 100 60 | 78.0 1. 69 4.52 perature has been obtained from daily readings of the maxi- 
; Mi Rhode Island. | mum and minimum thermometers. 
Plymouth 5.10 4. 08 An italic letter following the name of a station, as “ Liy- 
M ingston a,” “ Livingston 6,” indicates that two or more ob- 
3.78 | 98 70 4.81 servers, as the case may be, are reporting from the same 
. 110, 45 72.8) 0.05 | station. A small roman letter following the name of a 
Missoula stsensssesseceees 97 36 | G54 .......) + Texas. | station, or in figure columns, indicates the number of days 
| on N ol aime! an missing from the record; for instance denotes 14 days 
| New York. Tullia........0000eeee eens: or oe 2.20 No note is made of breaks in the continuity of tempera- 
| Day 3. 81 Virginia, ture records when the same do not exceed two days. All 
Brockport ...............+ 92 52/706 4.93 Charlottesville ........... 97 58 77.2) 4,82 | known breaks, of whatever duration, in the precipitation 
Southeast Reservoir... ... S000 4.74 | Washington | | record receive appropriate notice. 
Statesville................ 96| 5577.6, 1.83 Wisconsin. | | | CORRECTIONS. 
Washington ............. 105) 67) 34.0) 2.55 | 73 July, 1902, California, Lod mean temperature 
Dakota. : | | 73.0° instead of 72.8°. Page 375, make sea level pressure at 
95 66.2 1.55 pute Denver, Colo., read 29.91 instead of 29.99. 
Bement | ge! m2) 523 I June, 1902, North Carolina, Horse Cove, the values printed 
4. 53 Lolabama Ranch ......... | 8 27) || are those for May, 1902, instead of June, 1902. 
Cireleville ..............., 1.60 Porto Rico. | | 
Coolville .... 3. 69 San Lorenzo... 92 6 788 474 
ves 5. 84 Cuidad P. Diaz........... 849) 1.89 
Fort Recovery 1,97 Leon de Aldamas......... 69.0 8.19 
Galigher 8. 73 Nicaragua, 
cove me 3.02 Nandaime ............... 89 80.7) 3.43 
95 74.5 211 | | 
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TABLE III.—Resultant winds from observations at 8 a. m. and 8 p. m., daily, during the month of August, 1902. 
Component direction from— Resultant. Component direction from— Resultant. 
— Directi D — Directi Du 
on | Dura- on ra- 
N | 8. | E. | Ww. from— | tion. N. 8. E. W. from— tion. 
New England. Hours, | Hours. | Hours. Hours. e. Hours. Uj Mississippi Valley. Hours. | Hours. | Hours, | Hours. ° Hours. 
Me... 17 18) 12 | 27 86 w. £5 |] Ot. Paml, Milam 18 37 20 10] s. 28 e. 22 
18 19 | 8 28 s. 87 w. F cc 12 12 5 w. 3 
20 9 9/ s. 21 11 31 17| n. 17 
18 16 10 30) «on. 84 Ww. 20 | Des Moines, Iowa.................... 16 20 30 14| s. 76 e. 16 
Nantucket, 17 24 14 24s. 55 12 || Dubuque, Towa 25 19 19 20); n. 9w. 6 
13 16 +29 | s. 62 w. 21 13 28 16) n, 56 e. 14 
New Haven, Conn 25 19 8 21| n. 65 w. 2 21 8| e. 13 
Middle Atlantic States. ringfeld, | 43 16| 8. 81 e. 13 
19 25 19| 8. 53 w. 10 | Hannibal, Mo. ¢ 8 13 7| 6 
Binghamton. n. St. Louis, Mo 22 19 20 11} n. 72 e. 10 
Mow York, N.Y 7 n. w. 1 issourit Ve 
Philadelphia, 18 21 x s. 78 w. 16 26 28 7| s. Be. 23 
Seranton, Pa.......... 28 17 15 29/| n. 52 w. 18 | Springfield, Mo................ 13 30 23 13| 8. 30 e. 20 
Atlantic City, N. J 19 22 10 26 | s. 79 w. 16 Lineoln, Nebr ............. 20 20 2 8| w. 21 
Cape May, 2 25 16) os. 45 7 | Omaha,’Nebr..... 20 24 25 8| s. 77 e. 18 
timore, Md.. 23 22 12 19 | n. 82 w. 7 | Valentine, Nebr . 12 18 28 13 | s. 68 e, 15 
19 21) 16 16) 8 2 Sioux City, Iowa | 10 10 15 6] e. 9 
ne “eA Va. 10 22 | 30 12) s. Be. 22 Pierre, 8. Dak . 16 22 27 9| sw We. 19 
17 28 18 11 8. 32 e. 13 Huron, Ss. Dak .. 16 26 22 13 | s. 42 e. 13 
25 22 20 9| n. He. 11 Yankton, 8. Dak. + 12 9 14 n. 67 76 
Sout la es. ‘orthern Slope. 
Charlotte, N. 11 27 18 19, 16 Havre, Mont...... 12 16 12 36 | s. 78 w. 24 
23 17 19 21) on. 18 Miles City, Mont 13 13 24| n. 58 w. 13 
Kitty x 10 ll 9 s. 45 w. | 1 Helena, Mont. 10 23 7 40 | 8s. 69 w. 36 
17 22 17 19 8. 22 w. | Kalis 11, Mont. 8 18 15 35 | 8. 63 w. 22 
Wilm ngton, 17 20 21 9 8s. 34 4 Rapid C ity, 20 14 20 22 n. 18 w. 6 
16 21 16 22) s. 50w. 8 Cheyenne Wyo 20 19 10 25) n. 86 w. 15 
15 24 28 12| s. 58 e. 18 26 10 25 | s. 59 w. 18 
Augusta, (ia 16 26 2 13 14 | North Prati, 21 29 8. 19 
Jacksonville, Ble 19 23 15 22. s. 60 w. 8 Denver, Colo habe 12 28 20 12| s. 27 e. 18 
Florida Peninsula. 26 13 20 19} 4e. 13 
13 15 21 240 os. Ww. 4 Concordia, 12 30 25 s. 49 e. 28 
Key 10 16 38 ll| 7e. 14 27 33. 5| s. 65 31 
Eastern Gulf States. Oklahoma, 6 41 17 5| s. 9 e. 37 
an seve 8. w. 11 Sout Slope. 
3 12 7 11! 24w.| Abilene, 7 41 32 2] Be. 45 
60 secs s. 62 w. | 24 thern Plateau. 
ov 10 31 13 | 21 | s. 21 w. Paso, Texas 23 12 31 14} n. 57 e. 20 
6 12 | 6 13, s. 49 w. © 10 29 24 10| s. 36 e. 24 
Vicksburg, 17 23 12 2 os. 65 w. 14 Flagstaff, 24 16 5 33) n. 74 w. 29 
5 24 8 | 39 | s. Dw. 11 17 23 18 e. 6 
Western Gulf States. 8 27 16 24 8s. 23 w. 21 
m 7 8. e. iddle Plateau. 
20 23 14 22) s. 69 w. 8 Carson City, _ 5 24 40 | 8s. 62 w. 4i 
Corpus eves 0 37 s. 58 | Winnemucca, Nev................... 29 13 18 19} 3w. 16 
Fort Worth, 1 48 14 s 6 e. 48 Modena, Uta 9 25 6 37 | s. 63 w. 35 
0 7 7w.| 50 Salt Lake City, Utah 24 15 22 14| n. 42 12 
0 30 1 6w. | 25 24 9 n. 79 w. 5 
Ohio Valley and Tennessee. ees 12 19 13 32) s. 70 w. 20 
Chattano« 22 16 13 22. on. 56 Ww. 11 Lewiston, 1 3 27 2| s. Se. 25 
Knoxville, Tenn 27 19 13 20 41 w. 11 Pocatello, Idaho 4 27 19 29) s. 23 w. 25 
Memphis, 22 21 17 19 n. 63 w. 2 Spokane, Wash 11 25 20 19} s. 4e. 14 
7 18 2 26 87 w. 17 | Walla, Walla, 7 42 6 19| 22 w. 38 
Kington, AY. F |} 8. e. ort Coast Region. 
29 18 10 19 n. 39 w. 14 || Weak Bay, 4 13 46 | 8. 77 w. 39 
| w. 14 ‘ort Crescent, Wash.*.............. w. 
Cincinnati, 24 25 18 | 28 e. 31 12 19 18) n. 19 
28 13 22 13) on. 34 11 5 21) n. 35 w. 28 
29 13 17 20) n. il w. 24 14 4 40) n. 74 w. 37 
Parkersbu WE 25 17 17 12| n. 32 e. 9 Portland, 35 9 8 28 n. 38 w. 33 
Elkins, 24 19 7 23) n. 73 w. 17 37 qd 4 12} n Be. 33 
Lower gion, ne Pacific Coast Region, 
20 16 15 25) n. 68 w. BS 22 16 8 30 | n. 75 w. 23 
Oswego, N.Y 16 25 15 19) s. 24 w. 10 Mount Tamalpais, Cal ............... 19 14 2 43) n. 83 w. 41 
16 16 w. || Red Ble, Cal... 20 28 23 10| s. 58 e. 15 
23 16 12 23 on. 58 w. 13 || Sacramento, Cal 5 48 20 4/ s. 21 e. 46 
Cleveland, n. San Cal ..... 0 24 0 51 |) s. 65 w. 56 
us n. th Pacific Coast Region. 
Toledo, 22 11 21 | 9 n. We. 34 2 1 45 n. 54 w. 
29 12 23 op. We. 19 Los 3 14 9 s. 72 w. 35 
Lake Region. 25 11 3 37 | n. 68 w. 37 
Alpena, Mich 24 19 18 | San Luis is Obispo, Cai 12 2 40 | n. 88 w. 38 
2 n. w. est Ti 
Grand Haven, Mich . 27 14 13 16) n. 13 w. 13. Basseterre St. Kitts, 10 3 55 8 e. 54 
uette, Mich ........ n. w. enfuegos, Cuba ....... 3 n. e. 
Port Huron, Mich 31 14 17 n 7e. 17. Colon, Columbia, 8. A 9 7 14 3 | n. 80 e. 11 
Sault Ste. piarie, Mich 20 13 18 26 «on. 49 Ww. 11 Grand Turk, Turks Feland +. 1 15 23 0|' s. Be. 27 
Chicago, cago, I 21 22 24 9) s. 15 Havana, Cuba........ 11 10 47 4° n. 89 43 
Milwau Wis 24 15 22 16) Me, 11 Kingston, Jamaica 47 2 25 a We. 50 
Green Ba WED “4 25 17| s. be. 11 Port of Spain, Trinidad, W. I 3 7 22 s. 19 
Duluth, } inn. 36 5 27 15| n. 21 e. 33 Puerto Principe, Cuba......... 16 13 40 n. 85 e. 34 
North Dakota, Roseau, Dominica, W.I+¢............ 12 7 17 7| n. 68 e. 11 
20 23 23 17. s. Be. 7) San Juan, Porto Rico ................ 0 14 1| He. 55 
Bismarck, 23 21 20 n. 81 12. Santi de Cuba, Cuba.............. 41 12 13 na Be 30 
Williston, 23 23 12 13) Ow. Santo Domingo, S. Dom., W.i....... 45 9 15 1; n. 39 


* From observations at 8 p. m. only. 


+ From observations at 8 a, m. only. 
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TABLE IV.— Thunderstorms and auroras, August, 1902. 
i 
12 
8 
é|.. 
12 
i 


| 


4 
1 
1 


A 


| 


893 | 


Dist. of Columbia. . 


Georgia . 
Indian Territory... 
Wyoming .. 


Wisconsin.......... 


Washington ........ 
West Virginia...... 


Vermont 


Tennessee .......... 


South Carolina ..... 


Rhode Island ...... 


North Dakota...... 
Pennsylvania ...... 


Montana ........... 
Nebraska........... 
Nevada............. 
New Hampshire... . 
New Jersey... 
New Mexico........ 
New York.... 
North Carolina ... 


Missouri ........... 


Minnesota... 
Mississippi ......... 


Michigan...... 


Massachusetts ...... 


Iowa 
Kentucky .... 
Maine ....... 


Delaware ..... 
Indiana ...... 


Illinois... .... 


California ...... 
Idaho... .. 


428 
States. 
Arkansas........... 


} 
22 | T. 
A. 
25 | T. 
A, 
20 | T. 
0 A, 
17 | T. 
30 | T. 
0 A, 
6 OT.” 
0/A. 
= 
A. 
12 T. 
0 A. 
23 | T. 
2) A, 
18 | 
1/ A. 
13 | T. 
6  T. 
T. 
0) A. 
15 T. 
0) A. 
T. 
0| A. 
0) A, 
8 | T. 
A. 
T. 
0 A, 
| T. 
A. 
6 | T. 
0 A. 
| T. 
T. 
9 | T. 
& 71%. 
. 2 
ak? 
ara 
9 | 0 
| 7 
1 
T. 
rt 
17 
6 
ks | 3 | T. 
ale 
2 
3 | T. 
5 | T. 
7|T. 
i A. 
ae 
. dhe 
220 32 
Sums 24 | 7 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of 
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in I hour during August, 1902, at all stations furnished with self-registering gages. 


Total duration. 25 Excessive rate. € 
Stations. 
From— 255 Began— Ended— 248 
& \< 
Albany, N. Y..........-- 2:42 p.m. 3:08 p.m.| 0.60 | 2:42p.m. 2:53 p.m. 0.00 0.36 
Alpena, Mich............ 2:54 p.m. 11:09p.m./ 1.32) 4:05 p.m. 4:25 p.m. 0.20 0.08 
Atlantic City, N. J.... 1:35p.m. 3:15 p.m.| 1.07 1:45p.m.) 2:15 p.m. 0.05 0.28 
2:55pm.) 3:40 p.m.) 1.13 | 2:55 p.m.) 3:35 p.m.) 0.00 | 0.12 
Augusta, Ga............. 1:25 p.m. 6:40 m.| 0.93 1:50 p.m. 2:03 p.m. | 0.08 0.27 
Balumore, Md........... 11:40pm. 1.43 | 11:46 p.m. 12:25a.m. 0.01 0.10 
4:29p.m.) 5:30pm.) 1.27| 4:37pm. 5:02pm. T. 0.10 
Binghamton, N. Y....... 2:30 p.m.) 5:10p.m.| 0.90| 2:47p.m.| 3:07 p.m. T. 0.10 
Boston, Mass............. 1:00 p.m. 3:00 p.m. | 0. 85 
9:40 p.m.) 11:30 p.m, | 0. 95 
Charlotte, 4:05 a.m. 7:30 a.m. | 1.29 
Cleveland, Ohio......... . 6:30 a.m.) 9:22 a,m,| 0.94 0. 18 
Columbia, Mo............ 10:41 11:30 p.m. | 3.40 0. 22 
Columbia, 8. C........... 0.91 0. 03 
1. 08 0.13 
0. 46 0.10 
Columbus, Ohio. 0. 88 0.53 
Corpus Christi, Tex..... 
Davenport, lowa......... 2. 85 
Denver, Colo............ 0.21 
2:40 a.m.| 12:55 a.m. A 
Des Moines, Iowa....... 2.53 5:05a.m_| 5:50a.m_| 1.58 
0.79) 6:45 p.m.) 7:00pm. T. 
Detroit, Mich............ 0. 25 
Dodge, Kans ............ 0. 59 
Duluth, Minn............ . 35 
Eastport, Me............ 0. 34 
Elkins, ii 
0.17 
Escanaba, Mich.......... 0. 34 |. 
Evansville, Ind ......... 
Fort Smith, Ark.... ... 
Fort Worth, Tex........ 


Grand Haven............ 
Grand Junction, Colo.... 
Green Bay, Wis.......... 
Harrisburg, Pa.......... 
Hatteras, N.C........... 
Huron, 8. Dak .......... 


Jupiter, Fla............. 
Kalispell, Mont ......... 
Kansas City, Mo......... 
Key West, Fia........... 
Knoxville, Tenn........ 


Lewiston, Idaho......... 

Lexington, Ky.......... 

Lincoln, Nebr........... 

Little Rock, Ark 

Los Angeles, Cal........ . 


Montgomery, Ala.. 


10:50 a.m. | 


0. 
0. 62 


2,8 


= 


12:65 p.m. T. 


i—) 


REESE 
BEEE 


PrP 
ESE 


fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 


Depths of precipitation (in inches) during periods of time indicated. 


a2 


= 


ese 
Gaz 


e222 


2: 
2: 


Su 
ees 


1.37 | 1.49 
“0.82 | 1.00 
0.85 | 0.87 
0.72 | 0.82 
0.62 | 0.74 
0.87 | 0.94 
0.85 | 0.87 
0.29 | 0.49 


a5 | 40 


| 
20 | 

min, min. min. 

0.99 

1.01 1.06 1.13 
0.80 
| 2.98 


0.17 | 1.25 
0.90 | 0.96 | 0.97 
0.86 | 0.87 |...... 
0.88 | 0.94 | 1.02 
0.94 | 1000 


1,34 | 1.59 }...... 
scenes 
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| 
min. | min. min. | min. min. | x - min. min. 
| |_| 
| 
| 0.34 | 0.75 0.97 
0.26 0.38 | 0.50 | 0.63 | 0.70 0.71 
0.33 0.53 | 0.60 0.68 | 0.73 0.86 0.88 
0.30 0.46 | 0.70 0.87 | 0.92 1.01) 1.08 1.10 
| 0.54 | 0.65 | 0.74 | 0.80 | 1.02 | 1.15 | 1.17 | 1.18 | 1.30 | 1.52 | 1.86!) 2 04 
0.22 | 0.40 | 0.43 | 0.47 | 0.61 | 0.86 | 0.89 | 0.91 |......).0000./00000 0h. 
| 0.69 | 0.89 | 1.00 | 1.02 | 1.06 
0.36 | 0.44 | 0.55 | 0.61 | 0.70 | 0.81 | 1.01 | 1.42 
0.24 | 0.31 | 0.44 | 0.50 | 0.64 0.81 | 0.91 
0.74 | 0.77 | 0.78 Cones 
0.41 | 0.65 | 0.72 | 0.80 | 0.86 | 0.88 Cs0ns sheceneeleosescleseccelececesiscccestoecese 
5 | 10:00 a.m.) 11:40 p.im.| 0.89 | 10:30 p.m. 10:57 p.m. 0.02 | 0.20 | 0.44 | 0.50 | 0.60 | 0.71 | 0.76 | 0.80 | 0.82 | 0.86 
16 4:46 a.m. 8:05 a.m. | 0.78 6:57 a.m.) 7:25 a.m.) 0.13 | 0.10 | 0.32 | 0.48 | 0.53 | 0.59 | 0.62 cece 
19 7:20am.) 1:40 p.m.| 0.98 7:55 a.m.) 8:20a.m. TT. | 0.07 | 0.25 | 0.42 | 0.48 | 0.53 | 0.56 ne 
Indianapolis, Ind....... 5 | 10:05 p.m.) 11:04 p.m.| 0.61 | 10:20 p.m.| 10:35 p.m.) T. | 0.20 | 0.46 | 0.57 | 0.59 
Jacksonville, Fla... ..... 3 | 5:40p.m.) 7:00p.m.| 0.72 | 6:24p.m.) 6:43p.m. T. | 0.16 | 0.31 | 0.61 | 0.72 (90 x0 
_ | 5:33 p.m. | 7:08 p,m. 5:43 p.m.) 6:30p.m.) T. | 0.04 | 0.45 | 0.97 | 1.20 | 1.33 | 1.38 | 1.44] 1.55 | 1.68 1.741 
10; 5:10a.m.|; 9:00a.m.| 0.87] 5:13a.m.| 5:28a.m.) T. | 0.17 | 0.35 
26 | 11:30 a.m, 1.38 | 12:02p.m.| 1:10 p.m. 0,06 | 0.16 | 0.30 0.52 | 0.60 | 0.68 | 0.79 | 0.86 | 0.92 | 0.98 | 1.11 | 1.28 
1 DN. DN. 0.87) 1:20am.) 1:50am. 0.01 | 0.08 | 0.34 
Le Crosse, Wis 30-31 | 10:55 p.m.| 2:00 a. m. 12:05 12:09 m. | 0.07 | 0.11 0.28 | 0.50 | 0.66 | 0.75 | 0.77 | 0.79 | 0.87 cs 
45 9:35 p.m. dD. 1.60 | 11:10 p.m.| 12:10 a.m.) 0.10 | 0.28 | 0.61 | 0.69 | 0.82 | 0.85 | 0.91 | 0.96 | 0.99 | 1.06 
uisville, Ky........... 15 2:47 p.m.| 4:00 p.m. | 0.75 2:47 p.m.| 3:00 p.m. 0.00 | 0.27 | 0.60 | 0.67 | 0.69 | 0.71 p 
6) 2:20p.m.) 3:25 p.m./ 0.85 | 2:50p.m.| 3:00 p.m.| 0.04 | 0.20 | 0.68 | 0.70/ 0.74 en 
28) 1:40 p.m.) 3:25 p.m. 1:50p.m.| 2:15p.m. T. | 0.20 | 0.64 | 0.78 | 0.82 | 0.90 | 0.94 | 0.95 
Memphis, Tenn ......... tt, D. N. 1:55 p. m. 4:45a.m./ 5:50a.m. | 2.53 | 0.08 | 0.20 | 0.30 | 0.45 | 0.62 | 0.75 | 0.83 | 0.93 | 1.08 | 1.21 | 1.45 | 1.71 | 1.96 2. 43 
Meridian, Miss.......... 4:00 a.m,| 11:30 a. m. 8:20a.m.| 9:00 a.m. 0.44 | 0.09 | 0.17 | 0.20 | 0.26 | 0.44 | 0.65 | 0.80 | 0.90 | 0.92 | 0.96 | 1.00 
Nashville, Tenn.........| 21 | 6:17 p.m.| 7:36 p.m. | 6:43 p.n.| 1. 05 
New Orleans, La......... 3 | 12:46 p.m.) 3:20 p.m. | | 12:47 p.m.) 1 = 0. 67 
New York, 6) 3:00a.m.| 6:15 a.m. | | 5 0.04 | 0. 61 | 
6:10p.m.| 8:05 p.m.| 6:14p.m.| 6 T. 0. 59 cone: 
16 | 6:00 a.m.| 10:30 a. m. 8:15am.) 8 0.17 0. 45 
Oklahoma, Okla......... 11 | 12:27a.m.| 3:10 a.m. 12:27 a.m.| 1 0.00 0. 65 es of 
31) 4:20p.m.| 5:30 p.m. | 4:22 p.m. -| T. 0. 78 
Omaha, Nebr........... 22| 2:30a.m.) 5:50 a.m. | 3:25 a. m. O11 0:18 | 
Pensacola, Fla........... 2) 2:54a.m.| 4:59 a.m, 3:01 a.m.) 3:25a.m. T. | 0.08 0.18 | 0.37 0.74 | 0.84 0.85 | 0.87 
Portland, Me............, 7:00am. 9:10 a.m.) 9:53 a.m. 0.13 | 0.06 0.13 | 0.25 0.30) 0.35 0.41 | 0.51 | 6.66 6.79 | 0.80 
Pueblo, Colo ............ 30-31 | 9:10 p.m. dD. N. 10:20 p. m. 10:30 p.m. | T. | 0.31 0.49 | 0.52 0.54 | 0.57 0.65 | 0.69 | 0.72 
Richmond, Va.......... 15-16 | %17p.m.| D. N,  3:40a.m. 0,23 | 0.05 | 0.17 | 0.87 0.48 | 0.51 0.61 | 0.68 
St. Louis, Mo .......... 18 9:31. a.m.| 5:30 p.m. 11:05 a.m. | 11:40 a.m.) 0.12 | 0.05 | 0.13 | 0.28 0.41 | 0.56 0.67 | 0.77 | 0.78 
St. Paul, Minn.......... 9) 7:10 p.m.| 9:57 p.m. | 8:10 p.m.) 9:57 p.m.) 0,02 | 0.06 0.12 | 0.33 0.71 1.12 | 1.57 2.02 | 2.18 | 2.27 | 2.38 2.51 | 2.69; 2.93 | 3.04 
Savannah, Ga........... 11, 4:18p.m.) 6:03 p.m. 1.75 4:20 p.m. 5:50 p.m.) T. | 0.18 0.32 0. 65 | 0. 88 1.01 1.21 1.87 | 1.75 |...... 
DO 1:18 Rm. 5:25 p.m. | 1.61 240 p.m.! 4:00 p.m. 0.04! 0.06 0.12 0.21 | 0.34 0.46 | 0.62 0.77 | 0.88 | 0.96 | 1.12 | 1.47 


— 


| | 
| 
< 83 | i | | 
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Stations. ass 
Sor 
BEt 
James Miles. 
Lamoure, N. Dak. .........|....... 
Huron, 8. Dak. ...........- 210 
issouri River. 
Townsend, Mont........... 2,504 
Fort Benton, Mont......... 2, 285 
Buford, N. Dak............ 
Bismarck, N. Dak......... 1,309 
Pierre, 8. Dak.............. 1,114 
Sioux City, lowa.......... 784 
Omaha, Nebr............-- 669 
St. Joseph, Mo. ........... 481 
Kansas City, Mo........... 388 
Boonville, Mo............-. 199 
Hermann, Mo.. 103 
Illinois River. 
Peoria, Ill. 135 
Youghiogheny River. 
Confluence, Pa............. 59 
West Newton, Pa........... 15 
Allegheny River. 
Warren, Pa.........-...... 177 
Oil City, Pa ........-...... 123 
73 
Monon la River. 
Weston, er 161 
Fairmont, W. Va.......... 119 
Greensboro, Pa............ 81 
Lock No. 4, Pa............. 40 
Conemaugh River. 

Johnstown, Pa............. 64 
Red Bank Creek. | 
Brookville, Pa. ............ | B85 

Beaver River. 
Elwood Junction, Pa....... 10 
Great Kanawha, River. 
Charleston, W. Va. 58 
Little Kanawha River. 
Glenville, W. Va..........| 108 


ew River. 


Muskingum River. 
Zanesville, Ohio........... 
Scioto River. 
Columbus, Ohio............ 
Miami River. 


Licking River. 


nessee River. 
Knoxville, Tenn........... 
Kingston, Tenn............ 
Chattanooga, Tenn......... 
Bridgeport, Ala............ 
Tennessee River.—Cont’d. 
Florence, Ala.............. 
Riverton, Ala.............. 


Johnsonville, Tenn........ 
land River. 

Burnside, Ky. ............. 

Carthage, Tenn............ 
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| 
| 


Danger line 
on gage. 


? 


ee 


3 


Lowest water. 
| 
Height, Date. 
Feet. 
1 16| 0.6 
1.6 
5 11-14,29-31 3.6 
4 19-21 | 0.7 
REE 
3.6 31) 46 
7.8 23] 8&7 
8.7 20,21,24.25 9.4 
3.1 14,22) 41 
9.3 19 | 11.6 
9.7 18 | 11.1 
8.5 18 | 10.5 
141 
6) 2931] 12 
1 30,31} 0.8 
1 1.2 
7| 30,31! 1.7 
3 1.8 
7 19-21 |—0,3 
30,31] 1.6 
20-25;31 | 7.2 
2 15,16 | 7.4 
9 ai} 20 
0.2 8,9,18-31 0.6 
24 18-31 | 2.6 
6.1 31| 66 
31) 03 
1.1 | 28,30,31) 1.4 
1.0 2) 20 
3.6 7| &7 
2.4 43 
24 31) 5.4 
3.0 31) 6.2 
1.9 31) 
4.3 31/ 
2.2 31) 6.8 
3.8 31} 8.1 
5.8| 30,31) 9.9 
5.5 a1) 9.0 
3.4 54 
3.8 31| 7.6 
44 31| 
5.4 21) 19.0 
30,31) 64 
22! 22931) 26 
(24, 26, 27, 
0.5 29, 30 ¢ 08 
2.5 31| 3.9 
02) 29381) 11 
5.4 5.9 
—0.8| 30,31 
2.8 20,21,29-31) 3.1 
1.7) 30,31) 20 
04) 231) 
1.0 15-31 | 1.2 
1.4 | 20,25,26 | 1.9 
0.3) 0.7 
28, 29 0.7 
§21, 23, 24, 
—1.2 
0.5 | 26,27,31) 1.3 
0.6 1.5 
0.5 1.4 
1.5 31) 22 
2.0 3.1 


? Monthly 
ow wer | range. 


eS 


—— 
x 


o™ 2 : 
=¢ Highest water. Lowest water. 
Height., Date. Height. Dat g | of 
eight. te. eight. e, 
Arkansas River. Feet.| Feet. Feet. Feet. | Feet. 
|| Wichita, Kans............. 10 4.2 1.5 8| 24 2. 
| Webbers Falls, Ind. T...... 23 7.5 29, 30 1.5 22-25 | 3.5 6. 
Fort Smith, Ark........... 22 7.8 31 2.8 25,26 | 48 6. 
|| Dardanelle, Ark........... 21 6.0 16, 31 1.7 23) 3.9 4. 
| Little Rock, Ark........... 23 9.5 1 3.3 28,29) 5.5 6. 
} White River. 
| Newport, Ark.............- 26 1.4 3 0.2 | 15,19-25 | 0.6 1, 
Yazoo River. 
Yazoo City, Miss,.......... 25 4.7 9-12 | —0.6 3.2 5. 
Red River. 
Arthur City, Tex. ......... 27 6.5 3 4.1 29-31 | 5.2 2. 
Fulton, Ark.*............. 28 18.2 2 4.7 13 
Shreveport, La............. 29 16,3 5 6.5 31 | 12.5 9. 
| Alexandria, La............ 33 14.0 9,10 4.6 1/110 % 
Ouachita River. 
Camden, Ark.............. 39 32.0 5 4.7 31 | 145); 27, 
Monroe, La............-++: 40 17.0 18 3.4 1/120) 13, 
Atchafalaya River. 
31 25.9 16. 6 31 | 22.3 9 
| Susquehanna River. 
| Binghamton, N. Y........-. 16 6.8 2 2.9 31) 3.7 3. 
Towanda, Pa..............- 16 6.6 2 1,0 2; 2.3 5. 
Wilkesbarre, Pa.......... 17 11.1 3 3.6 28-31 | 5,2 A 
17 6.2 4 1.2 30-31 | 3.1 5. 
West Branch Susquehanna, 
Lock Haven, Pa............ 12 1,2 
Williamsport, Pa.......... 20 5.0 1 28 
Juniata River. 
| Huntingdon, Pa........... 24 4.3 2 17-31 
Potomac River. 
Cumberland, Md........... 8 3.2 2 31 
| Harpers Ferry, W. Va..... 18 2.0 4,5 16,17,22-31 
James River. 
| Lynchburg, Va............ 18 0.7 7,11 27, 28 
|| Richmond, Va............. 12 1.0 6- 26,27 
Roanoke River. 
30 10.6 18 31 
Cape Fear River. 
Fayetteville, N. C......... 38 3.4 13 BL 
Edisto River. 
6 4.2 25, 26 1 
e River. 
Black River. 
Kingstree, 8. C ...... 12 1.8 20-21 4,5 
Lynch Creek. 
Effingham, S. C............ 12 4.9 25 15 
Santee River. 
| St. Stephens, 8. C.......... 12 7.1 21, 22 ll 
Congaree River. 
15 3.5 16 27 
24 %.3 15 27 
Waccamaw River. 
7 2.6 25, 26 3 
Savannah River. 
Calhoun Falls, 8. C. 15 3.7 10-12,23,26 
Augusta, Ga 32 9.8 * 16 10 
Broad 
Carlton, = ll 5.0 14 9-11 
int 
Albany, Ga. 20 3.8 15 26 
Chattahoochee River. 
Westpoint, Ga............. 20 4.1 30 26 
Ocmulgee River. 
ee 18 9.5 6 26, 27 
Dublin, Ga 30 4.4 7 26,27| 1.3 
30 1.7 29 11-12 0. 1. 
| Gadsden, Ga............... 18 1.4 30 22, 23,28 |—0. 1, 
Alabama River, 
| Montgomery, Ala.......... 35 3.5 31 0. 3. 
35 1.5 7 25,27 | 0. 
bigbee River. 
| Columbus, Miss............ 33) —0.1 5 25-27 |—2. 3. 
Demopolis, Ala............. 35 1.8 8 27 |—1. 4. 
Tuscaloosa, Ala............ 43 2.3 6 21. 26 , . 2, 
Brazos River. 
Kopperl, Tex .............. 21 7.0 1 20-31 |—1. 9. 
Waco, Tex 24 12.1 1 29-31 8 
39 38.0 3.5 31 34. 
Red River of the Ni 
| Moorhead, Minn........... 26 8.5 5,6 7.7 31 0. 
Columbia River. 
| Umatilla, Oreg............. 25 12.9 1 7.4 31 5. 
*“ The Dalles, Oreg........... 40 20.0 1 10.6 31 9. 
Willamette 
Albany, Oreg.............. 20 1.5 1-5 1.0 28-31 0. 
.9 Portland, Oreg........... 15 10.8 1 4.3 28 6. 
| Sacra River. 
Red Bluff, Cal.............. 23 0.5 17 0.2 (10-15, 20-31 0. 
3.4) Sacramento, Cal............ 29 9.7 1 7.9 31 1. 


*29 days only. 
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TABLE VII.— Heights of rivers referred to zeros of gages—Continued. 
Highest water. 
Height, Date. 
Feet. 
25 1,2 2 
9 2.5 1 
10 3.8 1-3 
| 12 14 1 
14 2 
19 28 
18 3 
10 31 
21 31 
20 1,31 
24 31 
14 |__| 1 
10 7,8 
23 1 
14 1 
13 1 
20 | 1 
18 | 244 . 
25 1 
18 1 
28 1 2 5 
7 2.8 1 
8 1,2 1 
34 1 
30, 6.9 2,11 5 
20 3.6 
Hinton, W. % 14 1,7 ) 
Cheat River. 
Rowlesburg, W.Va.......| 36 | 14 3.0 
Ohio River. 
966 22 6.8 
Davis Island Dam, Pa.....| 960 25 8.3 
Wheeling, W. Va........... 875 36 11.9 |. 
Parkersburg, W. Va....... 785 36 11.0 1, 
Point Pleasant, W. Va...... 703 | 114 
Va.......-| 660 50 15.1 
Catlettsburg, Ky........... 651 50 14.6 
Portsmouth, Obie .........| 612 50 14.6 
Cincinnati, Ohio........... 499 50 15.7 
Madison, Ind.............., 418) 46) 13.2 
Louisville, Ky.............. 367| 28 7.6 6, 
184 35 10.8 i, 
Paducah 47, 40) 
: 70 20 8.0 1 
110 17 3.5 1 
77 18 1.4 4,5 
Wabash River. } 
. 50 15 4.9 ll 
. Falmouth, Ky.............. 30 25 2.2 13,14 
. Kentucky River. 
. Frankfort, Ky. ............ 65 31 6.6 21 
Clinch River. 
156 20 0.8 8 
. mton, Tenn.............. 52 25 3.8 11,12 
103 3.1 
ville, Tenn.......... 14 8 
French Broad River. 
Leadvale, Tenn............ 70 
635 29 2.3 9 
556 25 2.0 10 
33) 28 6,11 
402 24 1,2 7 { 
| 256 1.2 2,3 
225 1,2 2 
95 2.7 4 
= 2.5 20 
| $05 4.0 7 
ashville, Tenn...........) 189 42 8,9 
Clarksville, Tenn........... 126 5.4 al 
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CLIMATOLOGY OF COSTA RICA. 
Communicated by H. Prrtier, Director, Physical Geographic Institute. 
TABLE 1.—Howurly observations at the Observatory, San Jose de Costa Rica 


during August, 1902. 
| Pressure. Temperature. humidity. | Rainfall. 
| x | 
660+ | 660-4 | 
Mm. Rt °c Mm. | Hrs. 
400| 17.95| 17.45) 89, 07) O33 
3.36) 3.58/| 17.83 17.43) 91) O05! 1.50 
8.26) 17.50) 17.36) 9 73) 200 
284) 3.06| 17.32) 1699, 92/ 1.83 
284) 3.09) 17.26) 1688 9, 9) 26) 258 
299 | 17.26) 1672) 9 | 15) 208 
3.55| 17.52| 1690; 9 | 14) 12) 1.25 
3.88| 1942| 19.00; 78| 85 | 2.2) 1.75 
87| 412 21.37 | 20.70; 78| 1.00 
10a. m 429| 2252| 20.50) 23) 1.50 
ila. m 424) 23.19) 2324) 7) 208 
Noon $98 2415 | 2436, 63| 70| 1.6) 63) O88 
1 2433) 2447) 67) 69 | &7/100) 1.00 
2 2405) 2395) 67) 71) 45/195) 1.24 
3 23.76 | 23.01; 68 73 | 42.3 | 30.7 449 
2%.20| 21.85) 72) 78| 49/343!) 3.00 
5 268 | 21.98) 20.68) 76| 82) &8| 463) 09 
6 3.02 20.78 20.00) 86 158/328) 3.92 
7 341) 19.89 | 19.21, 84) 88 | 18/20) 483 
2.80) 19.41) 1872) 88| 89) 46/203) 3.58 
9 413| 19.07) 1846) 86) 9) 82) 225 
10 1878) 1810) 86) 9 | 1.00 
11 p. 1848) 17.96) 90| 22) 000 
Midnigh 431) 1827, 17.69) 00) 1.2| 0.00 


ReMARKS.—At San Jose the barometer is 1,169 meters above sea level. Readings are 
corrected for gravity, temperature, and instrumental error. The hourly readings for 
ressure, and wet and dry bulb thermometers, are obtained by means of Richard register. 
ng instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 1.5 meters above ground and are corrected for instrumental errors. 
The total hourly rainfall is as given by Hottinger’s self-register, checked onceaday. Under 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is 
1.5 meters above ground. Since aay | 1, 1902, observations at San Jose have been made 
on seventy-fifth meridian time, which is 0 hours, 36 minutes, 13.3 seconds in advance of 
San Jose local time. The normals for pressure, temperature, and relative humidity have 
been adjusted to this time; the normal for rainfall in Table 1 and the sunshine observa- 
tions and norma! in Table 2 refer to local time. At Port Limon the hours of direct obser- 
vation are 8a, m., 2 and 8 p. m., San Jose local time; the barometer is 3.4 meters above sea 


level. The means for temperature and relative humidity in Table 4are obtained from two- 
hourly readings given by a Richard self-registering thermometer. 
TABLE 2. 
Sunshine. Cloudiness. Temperature of the soil at depth of— 
Time. FL te 
3 0.15 m. | 0.30 0.60 m. 1.20. | 3.00 
Hours. | Hours. °c °C. °c °c 
AL Po 9. 39 & 32 21.05 | 21.33 21, 97 21. 69 
BOG. M 16.22 17.86 21.20 21.39 22.08 |.. 
....... 12.49) 11.37 80 84 «21.58 21.48 | 22.09 | 22.03. 
10.22 | 5.87 87 93 | 21,81 21. 22,06 | 21.98 |........ 
79 | 90 | 21,78) 21.63) 22.07 21.97 |.. 
79 79 | 21.51 | 21.51 | 22.07/| 21.99 21. 69 
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TABLE 3.— Rainfall at stations in Costa Rica, August, 1902. 


Observed, 1902. Averages. 

| 

3 | 33 5 | 

= < < vA 

| ateters. Mm. Mm. 

Sipurio (Talamanca) ..................- 60 440 19 2 155 18 
3 319 25 6 341 20 
gh | 3 301 20 7 407 22 
Swamp 3 445 24 4 83 10 
| 60 438 19 3 280 14 
300s 20 2 477 21 
Cariblanco (Sarapiqui) ........ . 835 | 778 29 4 385 28 
| 161 460 24 4 341 
al 266 * * 2 2738 15 
332 | 568 23 4 256 19 
cette weadheeeunen a 620 396 19 7 247 18 
. 1,040 323 15 6 191 12 
1,100) 252 19 1 111 17 
Paraiso . 1,336. 176 9 1 218 20 
-| 1,020 | * 
Las Concavas............ -| 1,387) 176 19 1 176 19 
- 1,300) 105 14 12 241 18 
San Isidro Arenilla...... 236 avewsale 
San Francisco Guadalupe .. | 1,187| 6| 245 » 
.-| 1,160; 116 18 12 257 24 
1,140 75 4 6 211 18 
cece 791 50 7 6 198 15 
San Isidro Alajuela..................... | 1,346 236 10 1 2 


TABLE 4.— Observations taken at Port Limon and Zent, August, 1902. 


* Not receiv: 


Stations. 


Pressure. Temperature. | 2 
Mini- | Maxi- | | Mini- | Maxi- | 
ni- | n axi- | 
mum. | mam. mum.| Mean. | 
| 
| 
Inches. | Inches. Inches.) °C. | °C. | $ 
| 755, 82-760, 14 757.12 26.29 | 
Temperature of soil at 
Rainfall depth of— 
— 
3 
a 
15 0.30 0.60 
3 
< | 4 
| Hours. | °a | 
| % 176.66 457.5 21 27.34 | 26.54 | "26. 49 
| 


MEXICAN CLIMATOLOGICAL DATA. 
By Sefior MANveEL E, Pastrana, Pane of the Central Meteorologic-Magnetic 


rvatory. 
August, 1902. 
Feet. | Inch. | ° F.|°F.|°F.| Inch, | | 
Chihuahua ........... 4,684 | 25.22 | 90.5 | 62.1/73.0) 
Guadalajara (Obs. del. | 
5,186 24.92 83.7 | 59.5 | 70.7 7.86 | 
Guanajuato ........... 6,640 23.67 88.2 55.6 69.1 55 (4.40 | ene. 
Leon (Guanajuato) 5,906 | 24.27 | 69.8 68 1.74 ese. le. 
25 | 29.83 | 91.6 | 747/840) 76/390) mw. 
Merida | 29.94 97.7 64.9) 726 75 46 | ne. 
Mexico (Obs. Cent.) 7,472 | 23.03 | 77.9 | 50.4 62.8 67 | 5.06 | n. | ne. 
Monterey (Seminario). 1,626 | 28.11 100.8 |...... 84.8 54) 0.04 
Morelia (Seminario) 6,401 | 23.94 | $1.1 518/633 79 3.76) s. ne. 
Puebla d Est.).... 7,118 | 23.34 | 79.5 | 42.8 | 63.0 69 4.29 | ene. 
Puebla (Col. Cat.) ....| 7,108 | 23.35 82.4 | 52.2 | 65.7 69 | 5.86 
— oes 6,070 | 24.14 85.1 | 55.9 68.5 61/417) e. 
8,812 | 21.95 73.4 | 42.4 57.7 69 4.46 ne |e 
Zacatecas ..........- 8,015 |....... 80.2 | 48.4 63.7 | 1.32 | e. 
5,078 | 25.06 | 84.2 58.6 | 71.1 68/336) se. —s_ |... 
| 
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